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INTRODUCTION

CH2M HILL conducted chronic screening bioassay tests using the Sandberg bluegrass (Poa
sandbergii) on soil samples provided by the BLR Consulting for Washington Closure
Hanford, Richland, Washington. The tests were conducted from January 25 through March
3,2006.

METHODS AND MATERIALS

TEST METHODS

The chronic test methods were performed according to: Standard Guidefor Conducting
Terrestrial Plant Toxicity Tests, ASTM B 1963-02 (2002).

TEST ORGANISMS

The seeds used were obtained from Native Grass Seeds, Cornville, Arizona. All test
conditions were maintained during planting, germination, and growth phases of the test as
prescribed by the ASTM protocol.

CONTROL SOIL

The control soil used in the tests was artificial soil comprised of 70 grade silica sand (70
percent by weight), kaolin clay (20 percent), and peat moss (10 percent). Calcium carbonate
(04 percent of total weight) was added to adjust soil pH to 7.0 ± 0.5.

HYDRATION WATER

The water used to initially hydrate the control and test soils was Milli-Q equivalent de-
ionized water. After initial hydration, all test chambers were watered with half strength
Hoagland's solution on an every other day basis. All hydration was accomplished via sub
ijaylton.

TEST CONCENTRATIONS

The concentration tested in the bluegrass tests was 100 percent test soil with control soil
alone for the lab control. For the bluegrass tests, 50 seeds per concentration were used with
five replicate test chambers per concentration and 10 seeds planted per chamber. Following
germination, test chambers were thinned to a maximum five seedlings per replicate.
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SAMPLE COLLECTION

Individual soil samples used during the testing were collected between October 31, 2005, and
December 6, 2005. The samples were stored in the dark at 40C until the initiation of the
initiation of the tests. Chain of Custody for sample collection is provided in Appendix C.

SAMPLE CROSS-REFERENCE TABLE

Table 1 provides a cross-reference of the Client ID numbers, sampling dates, sampling
locations,
numbers.

Bluegrass test sample identification (SDG) numbers, and Analytical Lab SDG

Table 1
Sample Cross-Reference

Client ID Sample Sample Bluegrass Analytical
Date Location test SDG Lab SDG

J10DW4 10/31/2005 600-131 BG1542-01 E2748

J10DV4 11/08/2005 PIT 23 BG1542-02 E2801

J1ODT8 11/14/2005 Upland Backfill Elevated-100-F-2 BG1542-03 E2831

J10DV2 11/15/2005 Upland Native Reference-Central BG1542-04 E2846
Plateau

JiODV1 11/15/2005 Upland Backfill Low-11 6-DR-1&2 BG1542-05 E2847

JlODV3 11/16/2005 Upland Native Elevated-JA Jones BG1542-06 E2857

JiODVO 11/21/2005 Riparian Elevated-Site #3 BG1542-07 E2877
I Upriver 100-D

Jl0LJ5 11/28/2005 Riparin Low-Site #10 BG1542-08 E2897
Downriver 100-D

JIODT9 12/06/2005 Riparian Reference-Site #13 BG1542-09 E2953
-j Vernita Bridge

SAMPLE PREPARATIONI

Test soils and control soil were dried and homogenized prior to use. For each replicate, 90
grams dry weight of soil was added to each test chamber. The soils were initially hydrated
with Milli-Q equivalent de-ionized water via sub irrigation. In addition, a sub sample of the
soil was added to a surrogate chamber and hydrated for pH measurements.

-ReIrvn
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TEST INITIATION

Tests were initiated by planting 10 seeds in each test chamber. Seeds were planted at a depth
of 1 / times the seeds diameter (approximately 2 millimeters) and covered gently with soil.
A small amount of hydration water (10 ml) was sprayed onto the soil surface to ensure seeds
received moisture.

TEST MONITORING

According to information provided by Native Grass Seed (seed supplier), germination should
take place between 14 and 28 days. Th6 number of seeds in each test chamber that had
germinated was recorded on days 12, 14, 16, 21, and 23. Germination. was determined to
have occurred on day 23.

Observations of the shoot appearance were recorded 7 days after germination (30 days after
planting). The number of germinated seeds in- each test chamber was also recorded.
Chambers that had more than five germinated seeds had shoots removed to prevent
overcrowding. These test chambers were thinned to five seedlings each.

Soil pH was taken at test initiation and termination by placing a subsample of soil into a
specimen cup, adding hydration water, and mixing prior to the pH measurement.

TEST TERMINATION

Tests were terminated 14 days post germination. The number of seedlings, shoot appearance
and height (tallest shoot of each plant), and root appearance and length (longest recovered
root of each plant) was recorded.

For each test chamber, all of the above ground biomass (ihe. shoots) from all germinated
plants were combined and placed into tarred aluminum tins. The shoots were weighed to
determine the wet weight immediately following removal from the test chamber. The shoots
Mere then Med in n noven at 60 fl fnr a minimnm of 24 hnurs. The shoots were then placed
into a desiccator for a minimum of 2 hours and weighed to determine dry weight.

The wet and dry weight for the roots were obtained following the same procedure as
described above.
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DATA ANALYSIS

For each test chamber, the following endpoints were calculated:

* 14 Day Post-Germination Survival (%)
(Calculated as the number of seedlings alive at 14 day post germination divided by

5)

* Average Above Ground Shoot Mass (Wet)

(Calculated as the total wet weight of the shoots divided by the number of
seedlings harvested)

* Average Above Ground Shoot Mass (Dry)
(Calculated as the total dry weight of the shoots divided by the number of

seedlings harvested)

e Average Root Mass (Wet)
(Calculated as the total wet weight of the roots divided by the number of seedlings

harvested)

* Average Root Mass (Dry)
(Calculated as the total dry weight of the roots divided by the number of seedlings

harvested)

* Average Total Mass (Wet)

(Calculated as the total combined wet weights of the shoots and roots divided by
the number of seedlings harvested)

* Average Total Mass (Dry)

(Calculated as the total combined dry weights of the shoots and roots divided by
the number of seedlings harvested)

* Average Shoot Height
(flalcnlated as the total nombineri height of the tallest shnt of each seedling

divided by the number of seedlings harvested)

* Average Root Length
(Calculated as the total combined length of the longest root of each seedling

divided by the number of seedlings harvested)

Note: Due to a laboratory error; the Shoot Height for samples J1ODT8 and J101J5, was
measured only for the single tallest shoot in each replicate. Similarly, the Root Length for
samples J1ODW4, JlODV4, JlODTB, and J1OU5, was measured only for the single longest
root from each replicate. As a result, statistical analysis for these endpoints on these
samples was not performed.
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Statistical analysis for each endpoint listed comprised of entering the data obtained from each
replicate chamber of a test soil and comparing the results to the data from the replicate
chambers of the laboratory control. Comparisons were made as a single tailed t-test,
evaluating for statistically significant reductions from the control'value, using CETIS version
1.1.2. The Equal Variance t Two-Sample test was used. When the assumptions of equality
of variance or normality necessary for Equal Variance t Two-Sample test was not met, the
Unequal Variance t Two-Sample test or Wilcoxon Rank Sum Two Sample test was used.

The endpoint data and the results statistical analysis are snmmarized in Table 2 below. The
data represents the average value of the replicate chambers used in each test concentration.
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RESULTS AND DISCUSSION

Table 2 summarizes the results of the bluegrass tests.

The results for sample Jl0DW4 indicated a statistically significant reduction in germination,
average above ground shoot mass (wet), average above ground shoot mass (dry), average root
mass (dry), average total mass (shoots + roots wet), and average total mass (shoots + roots
dry) when compared to the laboratory control.

The results for sample JIODV1 indicated a statistically significant reduction in germination,
average above ground shoot mass (wet), average above ground shoot mass (dry), average root
mass (wet), average root mass (dry), average total mass (shoots + roots wet), and average
total mass (shoots + roots dry) when compared to the laboratory control.

The results for sample JIODT9 indicated a statistically significant reduction in gennination
when compared to the laboratory control.
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CERTIFICATION STATEMENT

I certify that this data package is in compliance with the Statement of Work, both technically
and for completeness, for other than the conditions detailed above. Release of the data
contained in this hard copy data package has been authorized by the Laboratory Manager or a
designee, as verified by the following signature:
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RAW DATA SHEETS
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CETIS Test Summary
Page 1 of 3

Report Date: 10 Mar-06 2:57 PM
Test Link: 194708-8127/B154201 psc

-13-
O00-N92-101-1 Analyst: Approval:

Plant Chronictest CH2M Hill

Test No: 03:9091-7145 Test Type: Plant Chronic test Duration: 37d Oh
Start Date: 25 Jan-06 Protocol: ASTM E1963-02 (2002) SpecIes: Poe sandbergii
Ending Date: 03 Mar-06 Dil Water: Source:
Setup Date: 25 Jau-06 12:00 AM Brine:

Comments: E274801

Sample No: 18-1426-8954 Code: B1542-01 ClIent:
Sample Date: 31 Oct-05 Material: Sol Projec:
Receive Date: Source: Hanford
Sample Age: 86d Oh Station:

Comments: JIODW4, E274801

Comparison Summary

Analysis Endpoint NOEL LOEL ChV PMSD Method
08-26314684 % Germination <100 100 N/A 23.72% Equal Variance t Two-Sample
11-31054016 AG Average Dry Wt. '100 100 WA 38.24% Equal Variance t Two-Sample
16-3143-7290 AG Average Height 100 > 100 NIA 31.73% Equal Variance I Two-Sample
10-9196-2081 AG Average Wet W. '100 100 WA 27.27% Equal Variance t Two-Sample
04-0480-7096 Root Average Dry Wt. <100 100 MIA 45.60% Equal Variance t Two-Sample
07-1811-0773 Root Average Wet Wt. 100 > 100 WA 41.42% Equal Variance t Two-Sample
11-7102-7292 Total Average Blomass Dry '100 100 N/A 40.05% Equal Variance t Two-Sample
02-3271-9163 Total Average Blomass Wet <100 100 WA 33.72% Equal Variance t Two-Sample

CETIS v1.I.2mevi



CETIS Test Summary Report Date:
Test Link:

Page 2 of 3
1Mar-08 2:57 PM

19-6708-8127/8154201psc

-14--
000-092-101-1 Analyst Jk Approval:

% Germination Summary

Conc-% Control Type Reps Mean Minimum Maximum SE So CV
0 Dilution Water 5 0.88000 0.60000 1.00000 0.08000 0.17889 20.33%
100 5 0.60000 0.40000 0.80000 0.08944 0.20000 33.33%
AG Average Dry WL Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Dilution Water 5 12.351 7.9275 19.276 2.1347 4.7733 38.85%
100 5 7.2993 , 3.675 10.837 1.3763 3.0775 42.16%

AG Average Height Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Dilution Water 5 10.627 8.4 12.333 0.6527 1.4595 13.73%
100 5 14.833 11 20 1.6915 3.7823 25.50%

AG Average Wet WL Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Dilution Water 5 63.903 41.475 82.338 7.1313 15.946 24.95%
100 5 40.525 19.54 5SA7 6.0773 13.589 33.53%

Root Average Dry W. Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Diufon Water 5 7.8668 3.78 14.108 1.8639 4.1678 52.98%
100 5 3.268 2.015 4.6500 0.4968 1.1108 33.99%

Root Average Wet Wt. Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 DilutionWater 5 113.23 51.638 158.52 21.449 47.962 42.36%
100 5 72.356 40.920 111.72 13.274 29.681 41.02%

Total Average Blomasa Dry Wt. Summary

Conc-%. Control Type Reps Mean Minimum Maximum SE SD CV
0 Diluton Water 5 20.217 12.223 33.384 3.9407 8.8117 43.58%
100 5 10.567 6.02 15.287 1.8513 4.1395 39.17%

Total Average Biomass Wet Wt. Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Dlution Water 5 177.14 93.113 240.86 25.08§ 58.331 32.93%
100 5 112.88 60.46 167.17 18.747 41.919 37.14%

CETIM V1.1.2revi



CETIS Test Summary
Page3of 3

Report Date: 10 Mar-0 2:57 PM
Test Link: 19-8708-8127/B154201psc

-15-
OOD-092-101-1 Analyst: ?Y Approval:

% Germination DotaD

ConcJ!% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Dilution Water 1.00000 1.00000 1.00000 0.60000 0.80000
100 0.80000 0.40000 0.40000 0.80000 0.60000

AG Average Dry Wt. Detail

Conc% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Dilution Water 15.1720 10.552 19.270 8.82888 7.92751
100 10.6366 3.67499 5.23001 6.6675 10.2875

AG Average Height Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Dilution Water 10.2 SA 11.2 12.3333 11
100 14.6667 20 17 11 11.5

AG Average Wet Wt. Detail

Conc-%. Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Dilution Water 67.2900 55.1900 82.338 732233 41.4750
100 55.4567 19.54 38.2900 40A250 48.9125

Root Average Dry Wt. Detail

Conc-% Control ryps Rep I Rep 2 Rep 3 Rep 4 Rep S
0 Diution Water 8.75601 8.39399 14.108 3.77999 4.295
100 4.65000 2.34500 2.01498 3.28499 4.045

Root Average Wet WI. Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Dilution Water 143.362 140.624 158.524 72.0233 51.6375
100 111.717 40.9200 44.38 83.545 81.2175

Total Average Biomass Dry Wt. Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Dilution Water 23.9280 18.946 33.384 12.6088 12.2225
100 15.2888 6.01999 7.245 9.95248 14.3325

Total Average Blomass Wet Wt. Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Dilution Water 210.652 195.814 240.862 145.247 93.1125
100 167.173 60.46 82.6700 123.97 130.130

CETISMV1.1.21ravw



Comparisons; Page 1 of 8
Report Date: 10 Mar-06 2:57 PMCETIS Analysis Detail Analysis: 08-2631-8884654201psc

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
% Germination Comparison 19-4705-8127 19-6708-8127 10 Mar-06 2:56 PM CETISvI.1.2

Method Alt H Data Transform Zeta . NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C> T Angular (Corrected) <100 100 N/A 23.72%

Group Comparisons

Control vs Conc-.% Statistic Critical P-Value MSD Decision(0.05)
Dilution Water 100 2.36128 1.85955 0.0229 0.24559 Significant Effect

ANOVA Table

Source Sum of Squares Mean Square OP F Statistic P-Value Decision(.05)
Between 0.2431297 0.24313 . 1 5.58 0.04587 Significant Effect
Error 0.3488457 0.043806 8
Total 0.59197535 0.2867354 9

ANOVA Assumptions *

Attribute Test Statistic Critical P-Value Decislon(0.01)
Variances Valiance Ratio F 1.04816 23.15450 0.96473 Equal Variances
Distribution Shapiro-Wilk W 0.88173 0.13660 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Dilution Water 5 0.88000 0.60000 1.00000 0.17889 1.20581 0.88608 1.34528 0.2035
100 5 0.60000 OA000 0.80000 0.20000 0.89396 0.88472 1.10715 0.21126

Graphics
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Comparisons: Page 2 of 8

CETIS Analysis Detail Report Date: 10 Mar-05 2:57 PM
CETI Anlysi DeailAnalysis: 11-3105-618/154201psc

Plant Chronic test CH2U Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version -
AG-Average Dry Wt. Comparison 19-6708-8127 19-6708-8127 10 Mar-06 2:56 PM CETISv1.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ClIV PMSD
Equal Variance VTwo-Sample C>T Untransformed '100 100 N/A 38.24%

Group Comparisons

Control vs Conc-% Statistic Critical P-Valu MSD Decision(t.05)
Dilution Water 100 1.98886 1.85955 0.041Q 4.72307 Significant Effect

ANOVA Table

Sourcle Sum of Squares Mean Square DF F Statistic P-Value Decdsion(.05)
Between 63.79421 63.79421 1 3.96 0.08192 Non-Significant Effect
Error 129.0223 16.12778 8
Total 192.816475 79.921995 9

ANOVA Assumiptions

Attribute Test Statistic Critical P-Value Decislon(O.01)
Variances Variance Ratio F 2.40572 23.15450 0.41603 Equal Variances
Distibution Shapiro-Wilk W 0.91144 0.29103 Normal Distribution

Data Summary Original Data Transformed Data
Conc-% ControlType Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Dilution Water 5 12.351 7.9275 19.278 4.7733
100 5 7.2993 3.675 10.637 3.0775

Graphics
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Comparisons: Page 4 of 8
Report Dabe: 10 Mar-06 2:57 PMCETIS Analysis Detail Ana,,ss. 1 3  -nMB1P54201se

Plant Chronic test CHM Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
AG Average Height Comparison 196708-127 19-708-8127 10 Mar-06 2:57 PM CETISv1.1.2

Method Alt H Data Transform Zeta- NOEL LOEL ToxIc Units Ch V PMSD
Equal Valance t Two-Sample C> T Untransformed 100 >100 1 N/A 31.73%

Group Comparisons

'Control vs Conc-% Statistic Critical P-Value MSD. becision(0.05)
Dilution Water 100 -2.3202 1.8595 0.9755 3.37146 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decislon(.05)
Between . 4424011 44.24011 1 5.38 0.04890 Significant Effect
Error 85.74311 8.217880 8
Total 109.983223 52,458001 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Valus DecIslon(0.01)
Variances Variance Ratio F 6.71552 23.15450 0.09208 Equal Variances
Distribution Shapiro-Wik W 0.96385 0.82873 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Dilution Water 5 10.627 8.4 12.333 1A595
100 5 14.833 11 20 3.7823

Graphics
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CETIS Analysis Detail
Comparisons: Page 3 of 8
Report Date: 10 Mar-06 2:57 PM
Anatysis: 10-91620811154201 pac

[Plant Chronic tesl CH2M Hll

Endpoint Analysis Type Sampte LUnk Control Link Date Analyzd Version
AG Average Wet Wt. Compadspn 19.8708-8127 19-6708-8127 10 Mar60 2:56PM CETISv.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C > T Untransforned 1o 100 WA 2727%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Declsicn(0.05)
Dilution Water 100 2.49513 1.85955 0.0186 174233 Significant Effect

ANOVA Table

Source Sian of Squsres Mean Square DP P statistic P-Value DecisIon(0.05)
Between 1366.377 1366.377 1 6.23 0.03722 Significant Effect
Enor 1755.801 219.4752 8
Total 3122.17810 1585.852 9.

ANOVA Assumptions

Attribute Test Statistic critical P-Value Declsion(0.01)
Variances Variance Rato F 1.37694 23.15450 0.76412 Equal Variances
Distribution Shapiro-WiLk W 0.93736 0.52406 Normal Distribution

Data Summary Original Dat Transformed Data

Conc-. Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Dilution Water 5 63.903 41A75 82.338 15.S4
100 5 40.525 19.54 55A57 13.589

Graphics
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Comparisons: Page 5of 8
Report Date: 10 Mar-06 2:57 PM
Analysis. 04-0460-709W,1 54201pseCETIS Analysis Detail

Plant Chronic test . CH2M Hill

Endpolnt Analysis Type Sample Unk Control UInk Date Analyzed Version
Root Average Dry Wt. Comparison 19-8708-8127 1-6708-8127 10 Mar-06 257 PM CETISvl.1.2

Method Alt H Data Transform Zeta NlEL LOEL Toxic Units ChV PMSO
Equal Variance t Two-Sample C> T Untransformed <100 100 N/A 45.60%

Group Comparisons

Control vs Conc-% . Statistic Critical P-Value MSD Decialon(0.05)
Dilution Water 100 2.38399 1.86955 0.0221 3.58597 Significant Effect

ANOVA Table

source Sum of Squares Mean Square DF F Statistic P-Value Dcision(0.08)
Between 52.86754 52h8784 1 5.68 0.04427 Significant Effect
Error 74.41687 9.302109 8
Total 127.28471 62.169949 9

ANOVA Assumptlons

Attribute Test Statistic Critical P-Value Decislon(0,01)
Variances Variance Ratio F 14.07658 23.1540 0.02523 Equal Variances
Distrfibuion Shapiro-Wilk W 0.91314 0.30324 Normal Distribulion

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minmum Maximum SD
0 Dilution Water 5 7.8666 3.78 14.108 4.1678
100 5 3.268 2.015 4.5500 1.1108

Graphics
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Comparisons: Page 6 of a
Report Date: 10 Mar-05 2:57 PM
Analysis: - 07-1811-0773154201pscCETIS Analysis Detail

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
Root Average Wet WL Comparison 19708127 19-6708-8127 10 Mar-06 2:57 PM CETISv.1.2

Method Alt H Data Transform Z-w NE LOEL Toxic Units ChV PMS0
Equal Variance t Two-Sample C 'T Untransformmd 100 >100 1 N/A 41.42%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decialon(0.05)
Dilution Water 100 1.62059 - 1.95955 0.0719 48.905 Non-Significant Effect

ANOVA Table

Source Sum of Squares .Mean Square OF F Statistic P-Value Declsion(0.05)
Between 4177.597 4177.597 1 2.63 0.14376 Non-Signlflcant Effect
Error 12725.4 1590.575 B
Total 16902.9961 5758.2716 9

ANOVA Assumptions

Attribute Test Statistic - Critical P-Value Decsilon(0.01)
Variances Variance Raio F 2.61121 23.15450 0.37516 Equal Variances
Distibution Shapiro-Wilk W 0.91516 0.31837 Normal Distribution

Data Summary . Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Diution Water 5 11323 51.638 15852 47.62
100 5 72.356 40.920 111.72 29.681

Graphics
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CETIS Analysis Detail
Comparisons: Page 7 of 8
Report Date: 10 Mar-0B 2:57 PM
Analrsls: 11-7102-72928154201pao

Plant Chronic test CH2M HI

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version .

Total Average Blomma Dry WL Comparison 19-8708-8127 19470-8127 10 Mar-06 2:57 PM CETISv1.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C > T Untransformed 100 100 N/A 40.05%

Group Comparisons

Control vs Conc-% Statistic Critical P.Value MSD Declmion(0.05)
Dilution Walar '100 2.21643 1.85955 0.0288 8.09629 Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decsion(0.05)
Between 232.8113 232.8113 1 4.91 0.05750 Non-Signilicant Effect
Error 379.1292 47.39115 8
Total 611.940475 280.20242 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Deolsion(0.01)
Vadances Variance Ratio F 4.53128 23.15450 0.17247 Equal Variances
Distribution Shapiro-Wilk W 0.93905 0.54254 Normal Dislribullon

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean . Minimwn Maximum SD Mean Minimum Maximum SD
0 Dilution Water 5 20.217 12.223 33.384 8.8117
100 5 10.587 6.02 15287 4.1395

Graphics
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Comparisons:
Report Date:
Analysis:CETIS Analysis Detail

Page 8 of .8
10 Mar-06 2:57 PM

02-32714-G3)8154201 pac

[Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Unk Control Uink Date Analyzed Version
Total Average Blomass Wet Wl. Comparison 19-6708-8127 19-708-8127 10 Mar-06 2:57 PM CETISvI.1.2

Method Alt H - Data Transform ze A NOEL LOEL Toxic Units ChV PMSD
Equal Variance tTwo-Sample C>T Untransformed '100 100 NIA 33.72%

Group Comparisons

CoStrol va Conc-% statistic Critical P-Value MSD Decision(O.05)
Dilution Water 100 . 2.00028 1.80955 0.0402 59.7359 Significant Effact

ANOVA Table

Source Sum of Squares Mean Square OF F Statistic P-Value Dacision(0.05)
Between 10322.33 10322.33 1 4.00 - 0.08048 Non-Significint Effect
Enr 20638.88 2579.86 8
Total 30961.2119 12902.189 9

ANOVA AssumptIons

Attribute Test Statlaic Critical P-Value Decision(0.01)
Variances Variance Ratio F 1.93632 23.15450 0.53790 Equal Variances
Distribution Shapiro-Wilk W 0.95158 0.68718 Normal Distribution

Data Summary Original Data Transforned Data

Conc-% Control T Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Dilution Water 5 177.14 93.113 240.86 58.331
100 5 112.88 60.48 187.17 41.919
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CETIS Test Summary Report Date:
Test Unk:

Page 1 of 3
10 Mar-06 2:29 PM

15-3014-228=B154202pso

-25-
000-M2-101-1 1SvAnalystApproval:

Plant Chronic test CH2M Hill

Test Not 05-1469-8332 Test Type: PlantChronictest Duration: 37d Oh
Start Date: 25 Jan-06 Protocol: ASTM E1963-02 (2002) Species: Poa sandbergl
Ending Date: 03 Mar-06 DiI Water: Source:
Setup Date: 25 Jan-06 12:00 AM Brine:

Comments: E280101

Sample No: 07-3307-9513 Code: B1542-02 Client:
Sample Date: 08 Nov-05 Materli: Soil Project:
Receive Date: Source: Hanford
Sample Age: 78d Oh Station:

Comments: J10DV4, JIODV5, J1ODVB, J10DV7, J1ODV8.
E280101

Comparison Summary

Analysis Endpoint NOEL LOEL ChV PMSD Method
04-6946-3761 % Germination 100 >100 NA 37.51% Equal Variance t Two-Sample
11-1021-9867 AG Average Dry Wt. 100 >100 N/A 59.46% Equal Variance tTwo-Sample
02-0499-7537 AG Average Height 100 >100 WA 180.38% Equal Variance ITwo-Sample
11-9140-3004 AG Average Wet WL 100 >100 NIA 49.90% Equal Variance t Two-Sample
00-9602-9003 Root Average Dry Wt. 100 > 100 WA 62.43% Equal Variance tTwn-Sample
11-9324518 Root Average Wet WI. 100 >100 N/A 55.35% Equal Variance t Two-Sample
074060-8488 Total Average Biomass Dry 100 > 100 WA 59.60% Equal Variance t Two-Sample
17-5778-7616 Total Average Blomass Wet 100 >100 WA 51.32% Equal Variance tTwo-Sample

CETISre vI.1.2Mevf



CETIS Test Summary
Page2of 3

Report Date: 10 Mar-06 2:29 PM
Test Lint 15-3014-228318154202psc

-26-
000-092-101-1 CETISw" vI.1.2Wnl

% Germination Summary

Cone-% Control Type Reps Mean Minimum Maximum SE SD - CV
0 Dilution Water 5 0.88000 0.60000 1.00000 0.08000 0.17889 20.33%
100 5 0.64000 0.20000 1.00000 0.16000 0.35777 55.90%

AG Average Dry Wt. Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
o Dilution Water 5 12.351 7.9275 19.276 2.1347 4.7733 38.65%
100 5 14.852 4.1033 24.8 3.3228 7.4301 50.03%

AG Average Height Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
o Dilution Water 5 10.627 8A 12.333 0.6527 1.4595 13.73%
100 5 26.293 9.6867 61 10287 23.003 87.49%

AG Average Wet Wt Summary

Cono-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Dilution Water 5 63.903 41.475 82.338 7.1313 15.946 24.95%
100 5 76.157 23.653 115.05 15.595 34.870 45.79%

Root Average Dry Wt. Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Dilution Water 5 7.86M8 3.78 14.108 1.8839 4.1678 52.98%
100 5 6.9781 2.3867 13.37 1.8708 4.1833 59.95%

Root Average Wet Wt. Summary

Coic-% Control'Type Reps Mean Minimum Maximum SE SD CV
0 Diution Water 5 113.23 51.638 158.52 21.449 47.962 42.36%
100 5 122.76 46A 202.31 25.995 58.126 47.35%

Total Avenge Blomass Dry Wt. Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Dilution Water 5 20.217 12.223 33.384 3.9407 8.8117 43.58%
100 5 21.830 8.47 38.17 5.1432 11.500 52.68%

Total Average Slomass Wet Wt. Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 DilullonWater 5 177.14 93.113 240.86 26.086 58.331 32.93%
100 5 198.92 70.053 317.36 41.348 92.456 48.48%

Approval:



CETIS Test Summary
Page 3 of 3

Report Date: 10 Mar-06 2-29 PM
Test Link: 15-3014-22831B1 54202psc

-27-
000-092-101-1 Analyst:. Approval:

% Germination Detail
Conc-% - Control Type Rep i Rep 2 Rep 3 Rep 4 Rep 5
0 Dilution Water 1.00000 1.00000 1.00000 0.60000 0.80000
100 1.00000 0.60000 0.20000 1.00000 0.40000

AG Average Dry Wt. Detail

Conc-% Contra! Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Dilution Water 15.1720 10.552 19.276 8.82666 7.92751
100 16.948 4.10333 24.8 13A40 14.9450

AG Average Height Detail

Cone-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Dilution Water 102 a.4 11.2 12.3333 11
100 11.2 9.66667 61 10.6 39

AG Average Wet Wt Detail

Con-V% ControlType Rep I Rep2 Rep3 Rep4 Rep5
0 Dfution Water 67.2900 55.1900 82.338 -73.2233 41.4750
100 90.872 23.6533 115.05 61.868 89.34

Root Average Dry Wt. Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep s
0 DlutorvWater . 8.75601 8.39399 14.108 3.77999 4.295
100 8.39000 2.36868 13.37 4.75400 6.01001

Root Average Wet Wt. Detail

Conc% Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep 3
0 Diution Water 143.362 140.624 158.524 72.0233 51.6375
100 130.632 46.4 202.31 92A16 142.065

Total Average Blomass Dry WL Detail

Con"- Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 DIlution Water . 23.9280 18.946 33.364 12.606 12.2225
100 25.3380 BA6999 38.17 18.2180 20.9550

Total Average Biomass Wet Wt Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 DIluion Water 210.652 195.814 240.862 145.247 93.1125
100 221.504 70.0533 317.360 154.284 231.405

CE TIS V1.1.2rmi



Comparisons: Page 1 of 1
Report Date: 10 Mar-06 2:32 PM

CETIS Analysis Detail Ana,,s,,, 04-6948-3761/8154202psc
Plant Chronic test CH2M HiI

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version.
% Germination Comparison 15-3014-2283 15-3014-2283 10 Mar-05 2:26 PM CETISv1.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C>T Angular(Cor'ected) 100 >100 1 NA 37.51%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decison(0.05)
Dilution Water 100 1.30924 1.85955 0.1134 0.37044 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square OF F Statistic P-Malue Decision(0.05)
Between 0.1700585 0.170059 1 1.71 0.22680 Non-SIgnificant Effect
Error 0.7936922 0.099212 B
Total 0.96375073 0.2692700 9

ANOVAAssumptions

Attribute Test Statistic Critical P-Value DeclsIon(0.01)
Variances Variance Ratio F 3.65997 23.15450 0.23677 Equal Varlances
Distributlon Shapiro.Wilk W 0.94392 0.59737 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maxdmum SD Mean Minimum Maximum SD
0 Dilution Water 5 0.88000 0.60000 1.00000 0.17889 1.20581 0.88608 1.34528 0.20635
100 5 0.64000 0.20000 1.00000 0.35777 0.94500 0.46365 1.34528 0.39477
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Comparisons: Page 2of 8

CETIS Ana sisReport Dae: 10 Mar-06 2:29 PM
CETIS ~~Analysis:Dti nls. 11.1021-9867/B542D2pso

Plant Chronic test 1CH2M Hill

Endpoint ... Analysis Type Sample Link Control Link Date Analyzed Version
AG Average Dry W. Comparison 15-3014-2283 15-3014-2283 10 Mar-06 2:28 PM CETISv1.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal VadancetTwo-$ample C>T Untiransforrned 100 >100 1 N/A 59.46%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decision(0.05)
Dilution Water 100 -0.6333 1.85955 0.7279 7.34419 Non-SignIficant Effect

ANOVA Table

Source Sum of Squares Mean Square OF F Statistic P-Value Decision(0.05)
Between 15.64047 15.64047 1 0AO 0.54421 Hon-Significant EIect
Error 311.963 38.99537 8
Total 327.603419 54.635837 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decision(0.01)
Variances Variance Ratio*F 2.42296 23.15450 0.41235 Equal Variances
Distributon Shapiro-Wilk W 0.98225 0.97006 Normal Distribution

Data Summary Original Oats Transformed Data

Conc-% Control Type Count Mean _ Minimum Maximum SD Mean Minimum Maximum SD
0 Dilution Water 5 12.351 7.9275 19.276 4.7733
100 5 14.852 4.1033 24.8 7.4301
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Comparisons: Page 4 of 8
Report Date: 10 Mar-06 2-29 PM

CETIS Analysis Detail Analysis: 02-0499-7537/B154202psc

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Unk Date Analyzed Version
AG Average Height Comparison 15-3014-2283 15-3014-2283 10 Mar-06 2:29 PM CETISv1.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units Chv PMSD
Equal Variance t TwoSample C> T Untransformed 100 >100 1 N/A 180.38%

Group Comparisons

Control vs Conc-%P Statistic Critical P-Value MSD Decislon(0.05)
Ditutlon Water 100 -1.5199 1.85955 0.9165 19.1681 Non-Signiftcant Effect

ANOVA Table

Source Sum of Squares Mean Square OF F Statistic P-Value Decision(0.05)
Betneen 813.6111 613.6111 1 2.31 0.16703 Non-Significant Effect
Error 2125.068 265.6335 8
Total 2738.87944 879.24463 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decision(0.01)
Variances Variance Ratio F 248.39520 23.15450 0.00010 Unequal Variances
Distribution. Shapiro-Wilk W 0.86082 0.07803 Normal Distribution

Data Summary Original Daa Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Dilution Water 5 10.627 8.4 12.333 1.4595
100 5 26.293 9.6667 61 23.003

Graphics
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CETIS Analysis Detail
Comparisons: Page 3 of 8
Report Date: 10 Mar-06 2:29 PM
Analysis: 11-9140-3004/1154202psc

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Unk Control Link Date Analyzed Version
AG Average Wet Wt. Comparison 15-3014-2283 15-3014-2283 10 Mar-06 2:28 PM CETiSvI.1.2

Method Alt H Data Transform Zeta I NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C>T Untrvnsformed 100 >100 1 N/A 49.90%

Group Comparisons

Control vs Conc% Statistic Critical P-Value MSD Decision(0.05)
Dilution Water 100 -0.7146 1.85955 0.7524 31.8871 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decislon(O.03)
Between 375.3845 375.3845 1 0.51 0.49519 Non-Signiticant Effect
Error 5880.917 735.1146 8
Total 6256.28152 1110.4792 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decison(.01)
Variances Variance Ratio F' 4.78193 23.15450 0.15878 Equal Variances
Distribution Shapiro-Wilk W 0.95704 0.75167 Normal Distibution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 DiluSion Water 5 63.903 41.475 82.338 15.946
100 5 76.157 23.653 11.05 34.870
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Comparisons:
Report Date:
Anaysis.CETIS Analysis Detail

Page 5 of 8
10 Mar-06 2:29 PM

00-9602-903B1 54202psc

Plant Chronic test - CH2M Hill

Endpoint Analysis Type Sample Unk Control Link Date Analyed Version
Root Average Dry WI. Comparison 15"3014-2283 15-3014-2283 lOMar-082:29PM CETISv1.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample .C>T Untransformed 100 >100 1 NIA 62.43%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decislon(0.05)
Dilution Water 100 0.33643 1.85955 0.3725 4.91076 Non-Significant Effect

ANOVA Table

Source Sum of Squares Moan Square DF- F Statistic P-Value Decision(D.05)
Between 1.973415 1.973415 1 0.11 0.74520 Non-Significant Effect
Enor 139.4799 17.43499 8
Total 141.45335 19.408407 9

ANOVA Assumption$

Attibute Test Statistic Critical P-Value Decision(0.01)
Variances Variance Ratio F 1.00748 23.15450 0.99443 Equal Variances
Distributon Shapro-WilkW 0.90289 023448 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Dilution Water 5 7.8866 3.78 14.106 4.1878
100 5 6.9781 2.3887 13.37 4.1833
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Comparisons: Page 6 of 8
Report Date: 10 Mar-06 2:29 PMCETIS Analysis Detail . Analyis: 11.er62-4518/B54202pso

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Unk Date Analyzed Version
Root Average Wet Wt Comparison 15-3014-2283 15-3014-2283 10 Mar-06 229 PM CETISvI.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variancet Two-Sample C>T Untransformed .100 >100 1 NIA 55.35%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decilsion(D.05)
Dilution Water 100 -0.2828 1.85955 0.6077 62.6698 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Declsion(0.05)
Between 227.0727 227.0727 1 0.08 0.78452 Non-Signifcant Effect
Error 22716 2839.5 8
Total 22943.0766 3066.5732 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decision(0.01)
Varlances Variance Ratio F 1.46872 23.15450 0.71863 Equal Variances
Distribution Shapiro-Wilk W 0.95710 0.75234 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Dilution Water 5 113.23 51.638 15I.52 47.962
100 5 122.78 46.4 202.31 58.126

Graphics
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Comparisons: Page 7 of 8

CETIS Analysis Detail Report Date: 10 Mar-06 2:29 PM
Analsis: 07-4060.84881154202psc

IPlant Chronic test CH2M Hill

Endpoint Analysis Type Sample Unk Control Link Date Analyzed Version
Total Average Biomass Dry Wt. Comparison 15-3014-2283 15-3014-2283 10 Mar-06 2:29 PM CETISvI.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C>T Untranstorned 100 >100 1 N/A 59.60%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decislon(0.05)
Dilution Water 100 -0.2489 1.859M8 0.5951 12.Q486 Non-Signhticant Effect

ANOVA Table

Source Sum of Squares Mean Square OF F Statistic P-Value Decision(0.05)
Between .502588 6.502588 1 0.08 0.80970 Non-Significant Effect
Error 839.6294 104.9537 8
Total 848.131982 111.45826 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decision(0.01)
Variances Variance Ratio F 1.70337 23.15450 0.61853 Equal Variances
Distribution Shapiro-Wilk W 0.96503 . 0.84128 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Dilution Water 5 20.217 12.223 33.384 8.8117
100 5 21.830 6.47 38.17 11.500

Graphics
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Comparisons:
Report Date:
Analysis:CETIS Analysis Detail

Page a of a
10 Mar-06 2:29 PM

17-5778-76166154202psc

Plant Chronic test CH2M Hill j
Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
Total Average Biomass Wet Wt. Comparison 15-3014-2283 15-3014-2283 1OMar-062:29PM CETISv1.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMISD
Equal Variance t Two-Sample C>T Untransformed. '100 >100 1 N/A 51.32%

Group Comparisons

Control vs Cone-Ye Statistic Critical P-Value MSD Decision(0.05)
DilutIon Water 100 -0.4458 1.85955 0.6661 90.9112 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square OF F Statistic P-Value Decision(0.05)
Between 1186.341 1186.341 1 0.20 0.68771 Non-SIgnificant Effect
Error 47802.41 5975.302 8
ToW 48988.7550 7161.6427 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decsion(0.01)
Variances Variance Ratio F 2.51228 23.15450 0.39408 Equal Variances
Distributlon Shapiro-Wilk W 0.96972 0.88820 Normal Disbibution

Data Summuy Original Data Transformed Datb

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Dlution Water 5 177.14 93.113 240.86 58.331
100 5 198.92 70.053 317.36 92.458

Graphics

-------------- --------------

a

0- -1.5 4.0 44 0.0 OS U 1. 2O

£os-% Nankas

-35-
000-092-101-1 Analyst: fr Approval:CETIS"' v1.1.2revi



RLUEGRASS GROWiTH TEST

a.,t Ha'mbm jt ' T.St.mn D MUM20W

IsdS.5 DWy0 - Oy12 3,Dj:ay Id D11- Sa- y2

S 5mP: E2fl101-8012 ls %(Zo.-03
tumeed aid $e,~C pH

PRE.MFMAJCZ MENE POT- 7AYSPOST- 14OAY POST.
CONC, REUCATE (12,dq, mer ( y SI 4 EM O ERGS CE A IIA. FIN14O da, mhe fldfWAew ( fp y (0 AM in.j dew .Rc

A 3 L- - -f 1
10% a llh s ( L-' 2-

z 3 A 4 - 72 '73
-___.. -S -. itL- .J ±-L __ __

7-Oq. POS4Tc.gnwe 5*0* vetin ass oS heingg 0-albis s .eds.g Dsa ahoaaps ens

v,, - E' y4l

.,...es......U....
ReSselEa InrtLh '4\y Ce s5M Ac , ' - 5

lds.O PO uae an -~o sainy a

ne.cic - - 2. mekn - &( t #
me-jE A I fl, - m - ,. sh-ws

RapinE 3 Mpr& .n!ttt.,,- k f.tt.J SAA isfI -. I*bmAgwsd 51,00

- MInn Sho MdgW

4..ev. WM

ummwma Weat

0-e9 4

lese

(Oct .

-5--e I

.JI

4at ne- I -n-n -a

.-r t~A

mIplie-la0

aO ---

0m" moo

M I.mt Rawaht

, , m4

1elsellin 2ndsedin 3rl4W ng a S Usp aali
ashas UaLe . mmm.

I s~l9 J&Eaj. - .- .j .
n~.RITO w4 .. j w,, . .

a~wo M .. .-.. -..

C _e" _ _ _ _/

-36-

. a %M f. .

~- 0 \U

IS t..Uh M~2 j I 2.M

±l J '.- ia.± i
PA.fte 0 102. k-r 50Z I o&,

"kl if 1c" ka ii ,ou&-

fi a . )

En0±. 1 R s

W5s ., .
ens
..=C

Ngac'-e.dtNN
toer.A

'Z- 4



Pagel of 2
Report Date: 10 Mar-06 2:47 PMCETIS Test Summary Test Link: 11-6729-9100/B154203psc

Plant Chronic test CH2M Hill

TestlNo: 08-7140-2504 TestType: PlantChonic fst Duration: 37dOh
Start Date: 25 Jan-0W Protocol: ASTME1963-02(2DD2) - Species: Poa sandbergif
Ending Date: 03 Mer-6 DOl Water: Source.
Setup Date: 25 Jan-06 12:00 AM Brine:
Comments: E283101

Sample No: 15-5457-5144 Code: B1542-03 Client:
Sample Date: 14 Nov-05 Material: Soll Project:
Receive Date: Source: Hanfoi
Sample Age: 72d Oh Station:

Comments: JIODT8. E283101

Comparison Summary

Analysis Endpoint NOEL LOEL ChV PMSD Method
13-0598-5594 % Germination 100 > 100 N/A 22.60% Equal Variance t Two-Sample
12-7925-4627 AG Average Dry Wt. 100 > 100 N/A 63.25% Equal Variance t Two-Sample
09433-9153 AG Average Wet Wt. 100 >100 WA 50.83% Equal Variance t Two-Sample
07-1842-1257 Root Average Dry WL. 100 > 100 WA 61.46% Equal Variance t Two-Sample
12-8604-5268 Root Average Wet Wt. 100 >100 NIA 55.58% Equal Variance t Two-Sample
07-349W-2993 Total Average Blomass Dry 100 >100 NfA 61.50% Equal Variance t Two-Sample
03-3037-2496 Total Average Biomass Wet 100 > 100 NIA 51.72% Equal Variance t Two-Sample

% Germination Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Dilution Water 5 0.88000 0.80000 1.00000 0.08000 0.17889 20.33%
100 5 0.84000 0.60000 1.00000 0.07483 0.16733 19.92%

As Average Dry Wt. Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Dilution Water 5 12.351 7.9275 19.276 2.1347 4.7733 38.65%
100 5 16.718 11.128 30.637 3.6185 8.0912 48.40%

AG Average Wet WI. Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Dilution Water 5 63.903 41.475 82.338 7.1313 15.946 24.95%
100 . 5 90.866 60.345 151.71 15.946 35.657 3924%

Root Average Dry Wt. Summary
Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Dilution Water 5 7.8666 3.78 14.108 1.8639 4.1678 52.98%
100 5 10.003 6.05 16.423 1.8129 4.0538 40.52%

Root Average Wet W. Summary

Conc-% Control Type RAps Mean Minimum Maximum SE SD CV
0 Dilution Water 5 113.23 51.638 158.52 21.449 47.962 42.36%
100 5 172.14 121.90 270.5 26.184 58.548 34.01%

Total Average Blomass Dry Wt. Summary

Conc-% Control Type Reps Mean Minimum Maximum SE So CV
0 Dilution Water 5 20.217 12.223 33.384 3.9407 8.8117 43.58%
100 5 26.721 17.177 47.060 5.4021 12.079 45.21%

Total Average Blomass Wet Wt. Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Dilution Water 5 177.14 93.113 240.86 26.086 58.331 32.93%
100 5 263.01 195.11 422.21 41.799 93465 35.54%

-37-
000-092-101-1 CETISm vl.1.2revl Analyst: d Approval:



CETIS Test Summary
Page2 of 2

Report Date: 10 Mar-08 2:47 PM
Test Link: 11-8729-91001/B54203psc

-38-
ODD-092-101-1 CEISwv1.1.2rev a

% Germination Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Dilution Water 1.00000 1.00000 1.00000 0.60000 0.80000
100 0.80000 1.00000 0.60000 0.80000 1.00000

AG Average Dry Wt. Detail

Con-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Diluion Water 15.1720 10.552 19.276 8.8266 7.92751
100 11.4500 16.6780 30.6387 11.1275 13.696

AG Average Wet WI. Detail

Conc-% Control Type Rep 1 Rep 2, Rep 3 Rep 4 Rep 5
0 DilutiUon Water 672900 55.1900 82.338 73.2233 41.4750
100 60.3450 90.5860 151.707 75.0575 76.6360

Root Average Dry Wt. Detail

Cono-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Dfludon Water 8.75601 8.39399 14.108 3.77999 4.295
100 7.42999 11.1200 16A233 6.04999 8.99399

Root Average Wet WIL Detail

.Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Dilution Water 143.362 140.824 158.524 72.0233 51.6375
100 134.765 172.182 270.5 121.905 161.350

Total Average Blomass Dry W. Detail

Con-% Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep 5
0 Dilution Water 23.9280 18.946 33.384 12.606 12.2225
100 18.8800 27.7980 47.0600 17.1775 22.69

Total Average Blomass Wet Wt. Detail

Conc-% Control Type Rep I Rep2 Rep3 Rep14 Rep5
0 Dilution Water 210.652 195.814 240.862 145.247 93.1125
100 195.11 262.768 422.207 196.963 237.988

Analyst: .7>'



CETIS Analysis Detail
Comparlsons:
Report Date:
Analysis:

Page 1 of 7
10 Mar-GB 2:47 PM

13-0598-5594B154203psc
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Plant Chronic test CH2M Hll

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
% Germination Comparison 11-729-9100 116729-9100 10 Mar-06 2:45PM CETISvI.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Vadiance I Two-Sample C> T Angular (Corrected) 100 >100 1 NIA 22.80%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decision(0.05)
Dilution Water 100 0.37677 1.85955 0.3581 0.23505 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic . P-Value Decision(0.05)
Between 0.0056708 0.005671 1 0.14 0.71614 Non-Significant Effect
Error 0.3195841 0.039948 8
Total 0.3252554 0.0456189 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value DecIslon(0.01)
Variances Variance Ratio F 1.14108 23.15450 0.90131 Equal Variances
Distribulion Shapiro-Wlk W 0.85889 0.07404 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Dilution Water 5 0.88000 0.60000 - 1.00000 0.17889 1.20581 0.88808 1.34528 0.20635
100 5 0.84000 0.60000 1.00000 0.16733 1.15819 0.88808 1.34528 0.19317

Graphics



CETIS Anaiysis DetaI
Comparisons: Page 2 of 7
Report Date: 10 Mar-08 2:47 PM
Analysis: 12-79254627B154203pc

Plant Chronic test. CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
AG Average Dry Wt Comparison 11-8729-9100 11-6729-9100 1OMar-062:47 PM CETISvI.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Varance t Two-Sample C> T Untansformed 100 >100 1 NA 83.25%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD DecFsion(0.05)
Dilution Water 100 -1.0394 1.86965 0.8355 7.8124 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decision(O.05)
Between 47.67259 47.67259 1 1.08 0.32901 Non-Significant Effect
Error 353.0072 44.1259 8
Total 400.679794 91.798492 9

ANOVA Assumptions

Attribute Test . Statistic Critical P-Value Declslon(0.01)
Variance% Variance Rallo F 287331 23.15450 0.33110 Equal Variances
Distibution Shapiro-Wilk W 0.84132 0.04576 Normal Distributlon

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 DIlution Water 5 12.351 7.9275 19.275 4.7733
100 5 16.718 11.128 30.637 8.0912

Graphics
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Comparisons: Page 3 of 7
Report Date: 10 Mar-06 2:47 PM

CEATIS Analysis Detail nalysis: 05-9433-91 53/1 54203psc

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
AG Average Wet WL. Compadson 11-8729-9100 11-6729-9100 1OMer-062:7APM CETISvI.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C>T Untransformed 100 >100 1 N/A 50.83%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Docision(0.05)
Dilution Water 100 -1.543 . 1.85955 0.9194 32.4828 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decislon(0.05)
Between 1817.505 1817.505 1 2.38 0.16127 Non-Significant Effect
Error 6102.717 762.8397 8
Total 7920.22266 2580.3450 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decislon(0.01)
Variances Variance Ratio F 5.00000 23.15450 0.14815 Equal Variances
Distribuilon Shapiro-Wilk W 0.89115 0.17471 Normal Distributon

Data Summary Original Data Transformed Data

Conc-. Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Dilution Water 5 63.903 41.475 82.338 15.946
100 5 90.866 60.345 151.71 35.657

Graphics
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Comparisons: Page 4 of 7
Report Date: 10 Mar-08 2.47 PMCETIS Analysis Detail Analysis: 07-1842-1257IB14203psc

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link . Control Unk Date Analyzed Version
Root Average Dry W. Comparison 11-6729-9100 11-6729-9100 10 Mar-08 2:47PM CETISvI.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal VariancetTwo-Sample C>T Untransformed 100 >100 1 WA 61.46%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decison(0.05)
[nlution Water 100 48218 1.85955 0.7825 4.83508 Non-Significant Effect

ANOVA Table

Source Suin of Squares Mean Square DF F Statistic P-Vaue Dedslon(0.05)
Between 11.41551 11.41551 1 0.68 0.43498 Non-SignificantEffect
Error 1352142 18.90177 8
Total 14.629681 28.31728 9

ANOVA Assumptions

Attribute Teat Statistic Critical P-Value Decislon(0.01)
Variances Variance Ratio F 1.05701 23.15450 0.95844 Equal Variances
Distribution Shapiro-Wilk W 0.87437 0.11238 Normal DIstribution

Data Summary ariginal Data Transformed Data

Conc-%. Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 DilutIon Water 5 7.8666 3.78 14.108 4.1678
100 5 10.003 6.05 18.423 4.0538

Graphics
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CETIS Analysis Detail
Comparisons:
Report Date:
Analysis:

Page 5 of 7
10 Mar-06 2:47 PM

12-8604.5268-I154203pa

Plant Chonic test CH2M Hill

Endpoint Analysis Type SampleLink Control Unk Date Analyzed Version
Root Average Wet Wt. Comparison 11-6729-9100 114729-9100 10 Mar-06 2:47 PM CETISvI.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C> T Untransformed 100 >100 1 NA 55.58%

Group Comparisons

Control vs Conc-% Statistic Critical P-value MSD Declsion(0.05)
Dilution Water 100 -1.7403 1.8596 0.9400 62.9411 Non-SignIficant Effect

ANOVA Table

Source Sum of Squares Mean Square OP F Statistic P-Value Declsion(0.05)
Between 8674.86 8674.86 1 3.03 0.11998 Non-SlgnIficant Effect
Error 22913.1 2854.138 8
Total 31587.9619 11538.998 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decsion(O.01)

Variances Variance Ratio F 1.49014 23.15450 0.70857 Equal Variances
Distributon Shapiro-Wilk W 0.94145 0.56924 Normal Distributon

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maumum S Mean Minimum Maximum SD
0 Dilution Water 5 113.23 51.638 . 158.52 47.982
100 5 172.14 121.91 270.5 58.548

Graphics
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Comparisons: Page 6 of 7

CETIS Analyis Detail Report Date: 10 Mar-06 2:47 PM
yS Analysis: 07-3498-2993/S15423psc

[PlantChronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Uink Dat Analyzed Version
Total Average Blomass Dry Wt. Comparison 11-6729-9100 11-6729-9100 10 Mar-06 247 PM CETISv1.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C >T Untransformed 100 >100 1 N/A 61.50%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Docislon(O.05)
Dilution Water 100 -0.9726 1.85955 0.8204 12A342 Non-Signflcant Effect

ANOVA Table

Source Sum o Squares Mean Square DF F Statistic P-Value Doecison(.05)
Between 105.7444 105.7444 1 0.95 0.35922 Non-SIgnificant Effect
Error 894.2308 111.7788 8
Total 999.975182 217.52325 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decsionl(.01)
Variances Variance Ratio F 1.87917 23.154W 0.65620 Equal Variances
Disribution Shapiro-Wilk W . 0.86171 0.07992 Norinal Distribution

Data Summary Original Data Transformed Dat

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Dilution Water 5 20.217 12.223 33.384 8.8117
100 5 26.721 17.177 47.060 12.079

Graphics
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CETIS Analysis Detail
Comparisons: Page 7 of 7
Report Date: 10 Mar-06 2:47 PM
Analysis: 03-3037-2496/S154203psc

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
Total Average Blomass Wet Wt. Comparison 11-6729-9100 11-8729-9100 10 Mar-06 2:47 PM CETISv1.1.2

Method Alt H Data Transl'onn Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C>T Untransformed 100 >100 1 N/A 51.72%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decision(0.05)
Dilution Water 100 -1.7428 1.85955 0.9402 91.6218 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Dcilsion(0.05)
Between 18433.81 18433.81 1 3.04 0.11954 Non-Significant Effect
Error 48552.59 6069.074 8
Total 6986.4004 24502.881 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decision(0.01)
Variances Variance Ratio F 2.58740 23.15450 0.38336 Equal Variances
Distribution Shapiro-Wilk W 0.92031 0.35952 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Dilution Water 5 i77.14 93.113 240.88 58.331
100 5 283.01 195.11 422.21 93A85

Graphics
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CETIS Test Summary
Page 1 of 3

Report Date: 10 Mar-06 3:09 PM
Test Link: 08-5372-9401/B154204pso

-47-
OOD-092-101-1 CETISM vl.1.2revi

Plant Chronic test CH2M Hill

Test No: 09-9175-7411 Test Type: Plant Chrnilo test Duration: 37d Oh
Start Date: 25 Jan-06 Protocol: ASTM E1963-02 (2002) Species: Poo sandbergl
Ending Date: 03 Mar-06 DII Water: - Source:
Setup Date: 25 Jan-08 12:00 AM Brine:

Sample No: 09-5315-2344 Code: B1542-04 Client!
Sample Date: 15 Nov-8 Material: SoN Project:
Receive Date: Source: Hanford
Sample Age: 71d Oh Station:

Comments: JIODV2, E28401-

Comparison Summary

Analysis EndpDlnt NOEL LOEL ChV PMSD Method
01-9254-1231 % Germination 100 > 100 NWA 29.92% Equal Variance t Two-Sample
13-9253-1008 AG Average Dry Wt. 100 >100 NIA 32.76% Equal Vadanc6 t Two-Sample
16-7224-0565 AG Average Height 100 >100 NA 49.51% Equal Variance t Two-Sample
13-7546-9439 AG Average Wet Wt. 100 > 100 NA 22.90% Equal Varlance t Two-Samp(e
07-9665-2596 Root Average Dry Wt. 100 >100 N/A 44.15% Equal Variance t Two-Sample
02-2440-4958 Root Average Length 100 >100, N/A 62.01% Equal Variance t Two-Sample
05-2473-0552 Root Average Wet Wt. 100 >100 N/A 36.51% Equal Vadance t Two-Sample
05-1227-1695 Total Average Biomass Dry 100 >100 WA 36.53% Equal Variance t Two-Sample
06-6783-3595 Total Average Biomass Wet 100 >100 N/A 28.88% Equal Variance t Two-Sample

Anslyst Approval:



Page 2 of 3
Report Date: 10 Mar-06 3:09 PMCETIS Test Summary Test Link: 08-5372-9401/9154204psc

% Germination Summary

Cone-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Dilution Water 5 0.88000 0.60000 1.00000 0.08000 0.17889 20.33%
100 5 0.72000 0.40000 1.00000 0.12000 0.26833 37.27%

AG Average Dry Wt. Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Dilution Water 5 12.351 7.9275 19.20 21347 4.7733 38.65%
100 5 10.689 9.2133 0.A 0.4217 0.9429 8.84%

AG Average Height Summary

Conc-% . Control Type Reps Mean Minimum Maximum SE SD CV
0 Dilution Water 5 10.627 . 12.333 0.5527 1.4595 13.73%
100 5 15.12 8.4 25 2.7527 6.1553 40.71%

AG Average Wet WL. Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 DilutionWater 5 63.903 41A7 82338 7.1313 15.946 24.95%
100 5 50.594 4.870 1.9 8 3.3307 7.4477 12.72%

Root Average m D ry Wt Summary

Conc-%. Control Type Reps Mean Minimum Maximum SE SD CV
0 Dilution Water 5 7.866 3.78 14.108 1.8639 4.1640 52.98%
100 5 6.5247 6.2133 1.21 0.1202 1209 4.08%

Root Average Length Summary 

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
a Dilution Water 5 28.46 22.5 33 1.7486 3.91 13.74%
100 5 39.773 22 73 9.3283 20.859 5244%

Root Average Wet Wt. Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 DllutionWater 5 113.23 51.638 158.52 21A49 47.962 42.36%-
100 5 100.99 80.410 115.9 5.455 13.071 12.94%

Total Average Blomass Dry WL. Summary
con"- Control Type -Reps Mean Minimum Maximum SE SID CV
0 Diluban Waler 5 20.217 12.223 3354 3.9407 8.8117 43.58%
100 5 17.264 15.427 18.21 OA928 1.1019 6.38%
-ToWa Averane Biomass Wet Wt. Summarv
Conc-% Control Type Reps Mean Mbnanum Maximum SE SID CV
0 Diluion Water 5 177.14 93.113 240.86 26.086 58.331 32.93%
100 5 159.54 127.OB 17&.35 8.7345 19.531 12.24%

-48-
000-092-101-1 CETIS v1.1.2ev Analyst: Vr Approval:



Page 3 of 3
Report Date: 10 Mar-06 3:09 PMCETIS Test Summary Test Link: 0&-53 72-9 401/81 54204pse

% Germination Detail

Cono-% Control Type Rep I Rep 2 Rep 3 Rep4 Rep a
0 Dilution Water 1.00000 1.552 1.276 8.666 0.50000
100 0.60001 9.21334 0.0000 1.00000 1.000

AG Average Dry Wt. Detail

Conc% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Dilution Water 15.1720 10.552 19.276 1826613 7.92751
100 11.39M 9.21334 10.2600 11.0220 11.4

AG Average Height Detail

Conc-% Control Type Rep i Rep 2 Rep 3 Rep 4 Rep 5
0 Dilution Water 10.2 9 A 11.2 12.3333 11
100 15.3333 14.8667 25 84 122.

AG Average Wet Wt. Detail

Conc-% Control Type Rep I Rep 2 Rep 3 ROp4 , Rep 5
0 Dilution Water 67.2900 55.1900 4.338 73.2233 41.4750
100 8295 46.6700 6.745 8.200 8.56

Root Average Dry WLt Detail

Conc-% Control Type Rep1 Rep 2 RepS Rep 4 Rep a
0 DilutIon Water 875601 .8 39399 14.108 3.77999 4.295
100 6.59334 6.21334 6.2499 6A9200 6.75

Root Average Length Detail

Conc-% ControlType RepI Rep2 Rep3 Rep4 Rep5
0 Dilution Water 27.8 28.4 30.6 33 22.5
100 43 380.667 73 22.2 22

Root Avermge Wet Wt. Detail -

Cone-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep a
0 Dilution Water 143.362 140.624 15.524 72.0233 51.6375
100 17.9 15.4200 106.985 99.920 101.748

Total Average Bomass Dry Wt. Detail

Cone-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Dilution Wetwr 23.9280 18.946 33.384 12.6M6 12.2225
100 17.9834 15.4257 17.185 17.5140 18.21

Total Average Biomass Wet Wt. Detail

Cow, % Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 DilutIon Water 210.652 195.814 240.82 14&,247 93.1125
100 178.347 127.080 165.730 158.146 188.384

-49-
000-M92-101-1 CETIS" vl.1.2evi Analyst: $ Approval:



CETIS Analysis Detail
Comparisons: Page 1 of 9
Report Date: 10 Mar-06 3:09 PM
Analysis: 01-9254-1231I54204psc

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
% Germination Comparison 08-5372-9401 08-5372-9401 10 Mar-06 3:08 PM CETISvI.1.2

Method Alt H Data Transform, Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C>T Angular (Correled) 100 >100 1 N/A 29.92%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value M80 Decision(0.05)
Dilution Water 100 1.08340 1.85955 0.1551 0.30265 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DP F Statistic P-Value Decision(D.05)
Bewsef 0.0777281 0.077728 1 1.17 0.31020 Non-Significant Effect
Error 0.529773 0.06222 8
Total 0.80750108 0.1439497 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decision(0.01)
Variances Variance Ratio F 2.11043 23.15450 0.48725 Equal Variances
Distribuion Shapiro-Wk W 0.90842 0.25730 Normal Distrlbution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Dilutlion Water 5 0.88000 0.60000 1.00000 0.17889 1.20581 0.88808 1.34528 0.20635
100 5 0.72000 0.40000 1.00000 0.26833 1.02949 0.68472 1.34528 0.29977

Graphics

I
ir

LO]

0.9

okr

.+3

-0.37
43:

0 i00 -2 .0

I.

-1.5 -LO 4G. 0.0 .5 LO 15 2.0

manh0f

-50-
OOM-92-101-1 CETISw vI.1.2revl Analyst: 2 Approval:

- - - - - - - - - - - - - - ----w ha-



Comparisons: Page 2 of 9

CETIS Analysis Detail Report Date: 10 Mar-06 3:09 PM
S Analysis: 13-9253-100BI'154204psc

[Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
AG Average Dry Wt. Comparison 08-5372-9401 08-5372-9401 10 Mar-06 3:08 PM CETISv1.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance tTwo-Sample C>T Untransformed 100 >100 1 NIA 32.76%

Group Comparisons

control vs Conc-% Statistic Critical P-Value MSD Decison0.05)
Dilution Water 100 0.77289 1.85955 0.2309 4.04627 Non-SIgnificant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decision(0.05)
Between 7.070768 7.070768 1 0.60 0.46181 Non-Significant Effect
Error 94.69486 11.83683 8
Total 101.765432 18.907601 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value DecisIon(0.01)
Variances Variance Ratio F 25.62671 23.15450 0.00825 Unequal Variances
Distribution Shaplro-Wik W 0.94329 0.59015 Normal Disbibuuon

Data Summary Original Data Transformed Data
Cone-% Control Type Count Mean Minimum- Maximum SD Mean Minimum Maximum SD
0 Dilution Water 5 12.351 7.9275 19276 4.7733
100 5 10.669 9.2133 11.A 0.9429

Graphics
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CETIS Analysis Detail
Comparisons:
Report Date:
Analyss:

Page 3 of 9
10 Mar-08 3:09 PM

16-7224-056/BM15404pso

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Uink Control Link Date Analyzed Version
AG Average Height Comparison 08-5372-9401 08-5372-9401 10 Nr-06 3:08 PM CETISv1.12

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C >T Untransformed 100 >100 1 NIA 49.51%

Group Comparisons

Control vs Conw-% Statistic Critical P-Value MSD Deolsion(0.05)
Dilution Water 100 -1.5863 ' 1.85955 O.9246 5.26077 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square OF F Statistic P-Value Declsion(0.05)
Between 50.47511 50.47511 1 2.52 0.15089 Non-Significant Effect
Error 160.0711 20.00889 8
Total 210.546219 70.484001 9

ANOVAAssumptIons

Attribute Test Statistic Critical P-Value Declsion(0.01)
Variances Variance Raio F 17.78573 23.15450 0.01840 Equal Variances
Distribution . Shapo-Wilk W 0.8M559 0.08951 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Dilution Water 5 10.627 8.4 12.333 1.4595
100 5 15.12 8.4 25 6.1553

Graphics
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CETIS Analysis Detail
Comparisons:
Report Date:
AnalysIs:.

Page 4 of 9
10 Mar-06 3:09 PM

13-7546-9439,B154204psc

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Unk Date Analyzed Version
AG Average Wet Wt. Comparison 08-5372-9401 08-5372-9401 10 Mar-06 3:08 PM CETISv1.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C > T Untransformed 100 >100 1 N/A 22.90%

Group Comparisons

Control vs Conc-%' Statistic Critical P-Value MSD Decision(0.05)
Dilution Water 100 0.68088 1.85955 0.2576 14.6352 Non-SignIficant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value DecIslon(0.05)
Between 71.79871 71.79871 1 OA 0.51517 Non-algnificant Effect

.Error 1238.95 154.8743 8
Total 1310.79340 226.67305 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Valui Decislon(O.01)
Variances Variance Ratio F 4.58421 23.15450 0.16944 Equal Variances
Distribution Shapiro-Wik W 0.96988 0.88975 Nonnal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum S0
0 Dilution Water 5 63.903 41A75 82.338 15.946
100 5 58.544 46.67 66.636 7A477

Graphics
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Comparisons:
Report Date:
Analysis:CETIS Analysis Detail

Page S of 9
10 Mar-06 09 PM

07-985.25969154204psc

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
Root Average Diy Wt Compauison 08-5372-9401 08-5372-9401 10 Mar-08 3:08 PM CETISvI.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units Chv PMSD
Equal Variance t Two-Sample C> T Untransformed - 100 >100 1 NIA 44.15%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MaD Decislon(0.05)
Diution Water 100 0.8096 1.85955 0.2576 3.47318 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DP P Statistic P-Value Decislon(0.05)
Between 4.044082 4.044082 1 0.46 0.51512 Non-SIgnificant Effect
Error 69.77014 8.721268 8
Total 73.8142233 12.765349 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decislon(0.01)
Variances Variance Ratio P 24025800 23.15450 0.00010 Unequal Variances
Distribution Shapiro-Wilk W 0.83816 0.04194 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Dilution Water 5 7.866 3.78 14.108 4.1678
100 5 6.5947 6.2133 6.925 0.2689
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Comparisons: Page 6of 9

CETIS Analysis Detail Report Date: 10 Mar-06 3:09 PM
Analysis: 02-2440-4958/B154204psc

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
Root Average Length Comparison 08-5372-9401 08-5372-9401 10 Mar-063:OSPM CETISvI.1.2

Method Alt N Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance .Two-Sample C> T Untransformed 100. >100 1 NIA 82.01%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD DeIson(O.05)
Dilutlion Water 100 -1.1920 1.85955 0.8663 17.6486 Non-Stgnificant Effect

ANOVA Table -

Source Sum of Squares Mean Square' DF F Statistic P-Value Decision(.05)
Between 319.9788 319.9788 1 1.42 0.26741 Non-SIgiilfcant Effect
Error 1801.513 225.1891 8
Total 2121.49173 545.16791 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Declsion(t.01)
Variances Variance Ratio F 2845959 23.15450 0.00676 Unequal Variances
Distribution Shapiro-Wlk W 0.84109 0.04547 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Momn Minimum Minimum SD Mean Minimum Maximum SD
0 Diluton Water 5 28.4 22.5 33 3.91
100 5 39.773 22 73 20.859

Graphics

-. -

1-0 -1.5 -O. o. 's is LS LO

conc-%RaS

-55-
000-092-101-1 CETISI vl.1.2rv Analyst & Approval:



CETIS Analysis Detail
Comparisonst
Report Date:
Analysis:

Page T of 9
10 Mar-06 3:09 PM

05-24T3-055218154204psc

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
Root Average Wet WL- Comparison 08-5372-9401 08-5372-9401 10 Mar-06 3:08 PM CETISv1.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C> T Untrimsformed 100 >100 1 N/A 36.51%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decision(.05)
Dilutlon Wafer 100 0.55061 1.85955 02985 41.3408 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decislon(0.06)
Between 374.6069 374.6069 1 0.30 0.59693 Non-Significant Effect
esror 9884.932 1235.618 8
Total 10259.5385 1510.2234 9

ANOVA Assunpllons

Attribute Test Statistic Critical P-Value DecIslon(0.01)
Variances Variance Ratio F 13AB452 23.15450 0.02736 Equal Variances
Distribution Shapiro-Wilk W 0.95666 0.74721 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean MinImum Maximum SD Mean MinImum Maximum SD
0 Dilution Water 5 113.23 51.638 158.52 47.962
100 5 100.99 80.410 115.9 13.071
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Comparisons:
Report Date:
Analysis:CETIS Analysis Detail

Page 8 of 9
10 Mar-06 3:09 PM

05.1227-e5,154204psc

Plant Chronic test CH2M Hill

Endpoint Analysis Type Samnple Link Control Link Date Anatyzed Version
Total Average Blomass Dry Wt. Comparison 08-5372-9401 08-5372-9401 10 Mar-06 3:08 PM CETISv1.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C> T Untransformed 100 >100 1 NIA 36.53%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD DecisIon(0.05)
Dilution Water 100 0.74372 . 1.85955 0.2392 7.38505 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square OF F Statistic P-Value Decislon(0.05)
Between 21.80978 21.80978 - 1 0.55 0.47832 Non-Significant Effect
Error 315.4434 39.43043 8
Total 337.253202 61.24021 9

ANOVA Assumptions

Attribute Test Statistic CritlcpI P-Value Decison(O.01)
Variances Variance Ratio F 63.94633 23.15450 0.00141 Unequal Variances
Distribution Shaplio-Wik W 0.88617 0.15347 Norms Disbibution

Data Summary . Original Data Transformed Data

Conc-% - Control Type Count Mean Minimum Maximum SD- Mean Minimum Maximum SD
0 Dilution Water 5 20.217 12.223 33.384 8.8117
100 5 17264 15.427 18.21 1.1019
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CETIS Analysis Detail
Comparisons:
Report Date:
Analysis:

Page 9 of 9
10 Mar-06 3:09 PM

0B.783-3595/6154204psc

Plant Chronic test CH2M HIR

Endpoint Analysis Type Sample UInk Control Unk Date Anmlyzed Version
Total Average Biomass Wet Wt. Comparison 08-5372-9401 08-5372-9401 10 Mar-06 3:08 PM CETISv1.1.2

Method Alt " Data Transform zeta NOEL LaEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C> T Untransformed 100 >100 1 N/A 28.88%

Group Comparisons

Control vw Conc-% Statistic Critical P-Value MSD Declsion(0.05)
Dilution Waler 100 0.63977 1.85955 0.2701 51.156 Non-Signtficant Etect

ANOVA Table

Source Sum of Squares Mean Square . OF F Statistic P-Value Decision(0.05)
Between 774.4072 774.4072 1 0.41 0.54020 Non-Signifiiant Effect
Enor 15135.88 1891.985 8
Total 15910.2910 2666.3927 9 -

ANOVA Assumptions

Attribute Test Statistic Critical P-value Decislon(0.01)
Variances Variance Ratio F 8.91986 23.15450 0.05688 Equal Variances
Distriuion Shapiro-Wilk W 0.94991 0.66738 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Dilution Water 5 177.14 93.113 240.88 58.331
100 5 159.54 127.08 178.35 19.531
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CETIS Test Summary Report Date:
Test Link:

Page l of 1
10 Mar-06 3:15 PM

13-6207-2802/8154205psc

-60-
000-092-101-1 CETIS" vi.1.2rAvl

[Plant Chronic test - CH2M Hill

Test No: 09-7340-6781 Test Type: Plant Chronic test Duration:' 37d Oh
Start Date: 25 Jan-06. Protocol: ASTM E1963-02 (2002) Species: Poe sandbergl
Ending Date: .03 Mar-0 Dil Water: Source:
Setup Date: 25 Jan-06 12:00 AM Brine:

Sample No: 06-5742-9955 Code: 81542-05 Client:
Sample Date: 15 Nov-05 Material: Soil Project:
Receive Date: Source: Hanford
Sample Age: 71d Oh Station:
Comments: JIODVI. E284701

Comparison Summary
Analysis Endpoint NOEL LOE. ChV PMSD Method
16-4134-0539 % Germination <100 100 N/A 31.94% Equal Variance t Two-Sample
04-03884068 AG Average Dry Wt. <100 100 N/A 38.05% Equal Variance t TWo-Sample
12-9304-8505 AG Average Height 100 >100 N/A 109.58% Unequal Variance t Two-Sample
15-3320-8767 AG Average Wet W. <100 100 N/A 24.95% Equal Valiance t Two-Sample
05 6551-5720 Root Average Dry W. <100 100 N/A 54.04% Equal Variance tTwo-Sample
16-8795-0081 Root Average Length 100 >100 N/A 129.59% Unequal Variance It Two-Sample
01-1714-1452 Root Average Wet W. <100 100 N/A 43.27% Equal Variance t Two-Sample
07-9043-1977 Total Average Blomass Dry < 100 100 N/A 43A5% Equal Variance t Two-Sampls
17-S925-3080 Total Average Blomass Wet <100 100 MIA 33.77% Equal Variance I Two-Sample

Analyst: :r- Approval:



CETIS Analysis Detail
Comparisons:
Report Date:
Analysis:

Page 1 of 9
10 Mar.-06 3:15 PM

16-4134-0539/8154205psc

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
% Germination Comparison 13-6207-2802 13-6207-2802 10 Mar-06 3:15 PM CETISv1.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C> T Angular (Corrected) <100 100 N/A 31.94%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD . Dsclsion(0.05)
Dilution Water 100 3.31955 1.85955 0.0053 0.3208 Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Valus Decision(0.05)
Between 0.8198639 0.819864 1 11.02 0.01055 Significant Effect
Error 0.5952135 0.074402 8
Total 1.41507733 0.8942655 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decision(D.01)
Variances VarianceRatioF 2.49465 23.15450 0.39757 Equal Variances
Distribution Shapiro-Wilk W 0.95095 0.67970 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Dilution Water 5 0.88000 0.60000 1.00000 0.17889 1.20581 0.88608 1.34528 0.20635
100 5 0.36000 0.00000 0.80000 0.29665 0.63315 0.22551 1.10715 0.32592
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CETIS Analysis Detail
Comparisons: Page 2 of 9
Report Date: 10 Mar-06 3:15 PM
Analysis: 04-0388-4081814205p

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
AG Average Dry Wt. Comparison 13-6207-2802 13-6207-2802 10 Mar-06 3:15 PM CETiSvI.1.2

Method Aft H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C>T Untransformed <100 -100 N/A 38.05%

Group Comparisons

Control vs Conc-% Statistic critical P-Value MSD Dedslon(0.05)
Dilution Water 100 2.27746 1.89458 0.0284 4.69977 Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decislon(0.05)
Between 70.92812 70.92812 1 5.19 0.05685 Non-Significant Effect
Error 95.72236 13.67462 7
Total 166.650482 84.802746 8

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decision(0.01)
Variances Variance Ratio F 14.91113 46.19462 0.05089 Equal Variances
Distribution Shapiro-Wilk W 0.95295 0.72240 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Dilution Water 5 12.351 7.9275 19.276 4.7733
100 4 6.7013 5.2401 8.25 1.2361

Graphics
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Comparisons: Page 3 of 9
Report Date: 10 Mar-06 3:15 PMCETIS Analysis Detail Analysis: 1-.304-85051B154205psc

plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Unk Control Link Date Analyzed Version
AG Average Height Comparison 13-6207-2802 13-6207-2802 lOMar-063:15PM CETISv1.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Unequal Variance t Two-Sample C> T Untransformed 100 >100 1 NIA 109.58%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD . Declsion(0.05)
Dilullon Water 100 -2.3743 2.35336 0.9509 11.6446 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decislon(0.05)
Between 30.7185 306.7185 1 7.22 0.03119 Significant Effect
Errr 297.2064 42.45834 7
Total 603.926910 349.17688 8

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decislon(0.01)
Variances Variance Ratio F 45.17330 24.25912 0.00305 Uhequal Variances
Distribution Shapiro-Wilk W 0.89720 0.23620 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimumy Maximum SD Mean Minimum Maximum SD
0 Dilution Water 5 10.627 8.4 12.333 1A595
100 4 22.375 10.5 34 9.8098

Graphics
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CETIS Analysis Detail
Comparisons:
Report Date:
Analysis:

Page 4 of 9
10 Mar-06 3:15 PM

I5-3320-8767/6154205pse

Plant Chronic test CH2M Hill

Endpoink Analysis Type 3amplelLink Cointrol llnk Date Analyzed Version
AG Average Wet Wt. Comparison 13-6207-2802 13-6207-2802 10Mar-063:15PM CETISvl.1.2

Method *Alt H Date Transform Zeta NOEL LOEL Toxic Units Chv PM5D
Equal Variance tTwo-Sample C>T Untransformed <100 . 100 -N/A 24.95%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decision(0.05)
Dilution Water 100 3.92614 1.89458 0.0029 15.9458 Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decision(0.05)
Between 2426.535 2426.535 1 15.41 0.00570 Significant Effect
Error 1101.93 157A186 7
Total 3528A6484 2583.9533 8

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Declsion(0.01)
Variances Variance Ratio F 8.99470 46.19462 0.10183 Equal Variances
Distribution Shapiro-Wilk W 0.98165 0.97222 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Diution Water 5 63.903 41.475 82.338 15.946
100 4 30.859 24.98 37.84 5.317
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Comparisons: Page 5 of 9
Report Date: 10 Mar-06 3:15 PMCETIS Analysis Detail Analysis: 054555n70/Bl4205psc

[Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Unk Date Analyzed Version
Root Average Dry Wt. Comparison 13-6207-2802 13-6207-2802 10 Mar-06 3:15 PM CETISv1.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C > T Untransformed '100 100 N/A 54.04%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decision(0.05)
Dilution Water 100 2.0217 1.89458 0.0415 4.25136 Significant Effect

ANOVA Table

Source Sum of Squares Mean Square OF -F Statistic P-Value Decision(0.05)
Between 45.73503 45.73503 1 4.09 0.05292 Non-Significant Effect
Error 78.32761 11.18966 7
Total 124.082541 56.924686 8

ANOVA Assumptions

Attribute Test Statistic Critical P-value Decision(0.01)
Variances Variance Ratio F 5.89043 46.19462 0.17893 Equal Variances
Distribution Shapiro-Wilk W 0.94719 0.65928 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Dilution Water 5 7.8668 3.78 14.108 4.1678
100 4 3.33 2.02 5.8500 1.7172

Graphics
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CETIS Analysis Detail
Comparisons:
Report Date:
Analysis:

Page 6 of b
10 Mar-06 3:15 PM

16-8795-008hB154205psc

-66-
000-M9-101-1 Analyst: > Approval:

Plant Chronic tog CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
Root Average Length Compaison 13207-2802 13-6207-2802 lOMar-083:15 PM CETISvI.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Unequal Variance t Two-Sample C> T Untransformed 100 >100 1 . NA 129.59%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decision(0.05)
Dilution Water 100 -1.5141 2.35336 0.8864 36.8805 Non-Significant Effect

ANOVA Table

Source - Sum of Squares Mean Square DF F Statistic P-Value DecisIon(0.05)
Between 1251.098 1251.098 1 2.95 0.12973 Non-Significant Effect
Error 2971.574 424.5106 7
Total 4222.67236 1675.6089 8

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decision(.01)
Variances Variance Ratio F 63.45765 24.25912 0.00158 Unequal Variances
Distribution Shapiro-Wilk W 0.84021 0.05806 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Dilution Water 5 28A 22.5 33 3.91
100 4 52.188 20.75 95 31.147

Graphics
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Comparisons: Page 7 of 9
Report Date: 10 Mar-06 3:15 PM

CETIS Analysis Detail Analysis: 01-1 714-145219154205psc
(Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Unk Date Analyzed Version
Root Average Wet WL Comparison 13-4207-2802 13-8207-2802 10 Mar-06 3:15 PM CETISvI.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance I Two-Sample C>T Untransformed '100 100 N/A 43.27%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decision(0.05)
Dilution Water 100 2.79386 1.89458 0.0134 48.9928 Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decision(0.05)
Between 11599.27 11599.27 1 7.81 0.02676 Significant Effect
Error 10402.09 1486.014 7
Total 22001.3672 13085.286 8

ANCVA AssumpOns

Attributb Test Statistic Critical P-Value Decision(O.01)
Variances Variance Ratio F 5.74830 46.19402 0.18247 Equal Varances
Distribution Shapiro-WIIk W 0.93481 0.52849 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Diludon Water 5 113.23 .51.638 158.52 47.962
100 4 40.987 24.595 68.755 20.005

Graphics
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Comparisons:
Report Date:
Analysis:CETIS Analysis Detail

Page 8 of 9
10 Mar-06 3:15 PM

07-043M-1977154205psc

[Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
Total Average Blomass Dry Wt. Comparison 13-6207-2002 13-6207-2802 10 Mar-06 3:15 PM CETISv1.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C>T Untransformed <100 100 NIA 43.45%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Declslon(0.05)
Dilution Water 100 2.19678 1.89458 0.0320 8.78501 Significant Efect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Declsion(0.05)
Between 230.5735 230.5735 1 4.83 0.08404 Non-Significant Effect
Error 334.4002 47.78003 7
Total 565.033722 278.35357 8

ANOVA Assumptions

Attribute Test StaustIc Critical P-Value Decision(0.01)
Variances Variance Rao F 9.75715 40.19402 0.09127 Equal Variances
Distribuion Shapiro-Wilk W 0.91888 0.38302 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% ControlType Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 DiullonWater 5 20.217 12.223 33.384 8.8117
100 4 10.031 7.8101 14.100 2.821

Graphics
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Comparisons: Page 9 of 9
Report Dat.: 10 Mar-08 3:15 PM

CETIS Analysis Detail Analysis: 17-6925-3080/8154205pso

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
Total Average Biomass Wet Wt. Comparison 13-6207-2802 13-6207-2802 10 Mar-06 315 PM CETISvI.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C>T Untransformed <100 100 NIA 33.77%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decision(D.05)
Dilution Water 100 3.33482 1.89458 0.0063 59.8184 Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value DecIsion(0.05)
Between 24638.38 24638.38 1 11.12 0.01251 Significant Effect
Error 15507.06 2215.294 7
Total 40143.4355 26851.673 8

ANOVAAssumptlons

Attribute Test Statistic Critical P-Value Declson(0-1) -

Variances Variance Ratio F 5.38092 48.19462 0.19823 Equal Variances
Distribution Shaplro-Wik W 0.97138 0.90629 Normal Dlstulon

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Dilution Water 5 177.14 93.113 240.86 58.331
100 4 71.846 49.575 106.59 25.146

Graphics
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CETIS Test Summary
- Page 1 of 3

Report Date: 10 Mar-08 3:23 PM
Test Link: 07-919552k 0 Bl542O.psc

-71-
000-M2-101-1 CETIS" v1.1.2ravi

Plant Chronic test CH2M Hill

Test No: , 07-Q86-0052 Test Type: Plant Chronic test - Duration: 37d Oh
Start Date. 25 Jan-06 Protocol: ASTM E1963-02 (2002) Species: Poa sandbwrgl
Ending Date: 03 Mar-06 Dil Water Source:
Setup Date: 25 Jan.08 12:00 AM Brine:

Sample No: 09.1115-2498 Code: B1542-08 Client:
Sample Date: 16 Nov-05 Material: Soil Project:
Receive Date: Source: Hanford
SampleAge: 70d Oh Station:

Comments: JIODV3, E285701

Comparison Summary

Analysis Endpoint NOEL LOEL ChV PMSD Method
05-2321-5437 % Germination 100 > 100 N/A 37.51% Equal Variance t Two-Sample
08-9561-0800 AG Average Dry WL 100 > 100 . N/A 33.63% Equal Variance tTwoSample
04-9053-6328 AG Average Height 100 > 100 NIA 183.12% Wilcoxon Rank Sum Two-Sample.
06-0459-7695 AG Average Wet Wt. 100 > 100 N/A 44.89% Equal Variance t Two-Sample
01-6453-5889 Root Average Dry Wt. 100 > 100 WA 45.34% Equal Vadance t Two-Sample
10-1742-7543 Root Average Length 100 > 100 N/A 158.61% Wilcoxon Rank Sum Two-Sample
06-1157-1082 Root Average Wet Wt. 100 >100 N/A 37.75% Equal Variance t Two-Sample
08-4473-5543 Total Average Biomass Dry 100 > 100 N/A 37.33% Equal Variance t Two-Sample
10-624S-4792 Total Average Blomass Wet 100 > 100 N/A 34.83% Equal Variance t Two-Sample

Analyfsk - Approval:



CETIS Test Summary

-72-
000-092-101-1

Page 2 of 3
Report Date: 10 Mar-06 3:23 PM
Test Unk: 07-9195-5290/B154206psc

Approval:

% Germination Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Dilution Water 5 0.88000 0.50000 1.00000 0.08000 0.17889 20.33%
100 5 0.64000 0.20000 1.00000 0.16000 0.35777 55.90%

AG Average Dry Wt. Summary

Conc-% . Control Type Reps Mean Minimum Maximum SE SD CV
0 Dilution Water 5 12.351 7.9275. 19.276 2.1347 4.7733 38.65%
100 - 5 8.9213 7.106 10.867 0.6582 1.4718 16.50%

AG Average Height Summary

Cone-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Dilution Water 5 10.627 8.4 12.333 0.6527 1.4595 13.73%
100 5 23.733 7.2 64 10.445 23.355 98.40%

AG Average Wet WL Summary

Con-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Dilution Water 5 63.903 41.475 82.338 7.1313 16.946 24.95%
100 5 60.421 36.58 110.87 13.581 30.591 50.63%

Root Average Dry Wt. Summary

Cone-% Control Type - Reps Mean Minimum Maximum SE SD CV
0 Dilution Water 5 7.8666 3.78- 14.108 1.8639 4.1678 52.98%
100 5 5.1265 3.9520 824 0.4523 1.0114 19.73%

Root Average Length Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Dilution Water 5 28.46 225 33 1.7488 3.91 13.74%
100 5 54.093 17.6 148 24.212 54.139 100.08

Root Average Wet Wt. Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Dilution Water 5 113.23 51.638 158.52 21449 47.962 42.36%
100 5 84.544 64.510 103.88 8.288 18.489 21.87%

Total Average Biomass Dry Wt. Summary

Conc-% Control Type Reps Mean Minimum Maximum SE So CV
0 Dilution Water 5 20.217 12.223 33.384 3.9407 8.8117 43.58%
100 5 14.048 11.058 15.850 0.9693 2.1673 15.43%

Total Average Biomass Wet Wt. Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Dilution Water 5 177.14 93.113 240.88 28.086 58.331 32.93%
100 5 144.97 101.89 208.61 20A96 45.832 31.62%

Analyst: bCIETISN v1.1.2revl



Page 3 of 3
Report Date: 10 Mar-06 3:23 PMCETIS Test Summary Test Link: 07-9195.52901154206psc

% Germination Detail

Conic-% Control Type Rep I Rep 2 Rep3 Rep4 Rep S
0 Dilution Water 1.00000 1.00000 1.00000 0.60000 0.80000
100 0.20000 1.00000 1.00000 0.60000 0.40000

AG Average Dry Wt. Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep s
0 Dilution Water 15.1720 10.552 19.276 8.82668 7.92751
100 8.94000 7.10599 9.73401 10.8667 7.96002

AG Average Height Detail

Conc-% Control Type Rep t Rep 2 Rep 3 Rep 4 Rep 5
0 Dilution Water 10.2 8.4 11.2 12.3333 11
100 64 7.8 7.2 18.6887 21

AG Average Wet Wt. Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Dilution Water 67.2900 55.1900 82.338 73.2233 41.4750
100 110.67 38.58 51.1600 86.2900 37.405

Root Average Dry Wt. Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Dilution Water 8.75601 8.39399 14.108 3.77999 4.295
100 6.23999 3.95200 6.11600 4.83999 4A8499

Root Average Length Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Dilution Water 27.8 28A 30.6 33 22.5
100 148 17.6 19.2 35.867 50

Root Average Wet Wt. Detail

Conc-% Control Type Rapt Rep 2 Rep 3 Rep 4 Rep 5
0 Dilution Water 143.362 140.624 158.524 72.0233 51.6375
100 97.9309 65.3100 91.082 103.88 64.5100

Total Average Biomass Dry WL. Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Dilution Water 23.9280 18.946 33.384 12.8068 12.2225
100 15.18 11.058 15.8500 15.7066 12.4450

Total Averaan sin Wet Wt Detal

Conc-% Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep 5
0 Dilution Water 210.652 195.814 240.862 145.247 93.1125
100 208.81 101.890 142.242 170.17 101.915

-73-
Analyst: 2'- Approval:000-092-101-1 CETIS v1.J2rAv



Comparisons: Page 1 of 9
Report Date: 10 Mar-06 3:23 PM

CETIS Analysis Detail Analysis: 05-2321-5437/81 54206psc

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
% Germination Comparison 07-9195-5290 07-9195-5290 10 Mar-06 3:22 PM CETISvI.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units CIIV PMSD
Equal Variance t Two-Sample C> T Angular (Corrected) 100 >100 1 WA 37.51%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decision(0.0)
Dilution Water 100 1.30924 1.85955 0.1134 0.37044 Non-Significant Effect

ANOVA Table
Source Sum of Squares Mean Square DF F Statistic P-Value Decision(O.05)
Between 0.1700585 0.170059 1 1.71 0.22680 Non-Significant Effect
Error 0.7936922 0.099212 8
Total 0.98375073 0.2692700 9

ANOVA Assumptions
Attribute Test Statistic Critical P-Value Docision(0.01)
Variances Variance Ratio F 3.65997 23.15450 0.23677 Equal Variances
Distribution Shapro-Wilk W 0.94392 0.59737 Normal Distribution

Data Summary Original Data Transformed Data
Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Dilution Water 5 0.88000 0.60000 1.00000 0.17889 1.20581 0.88608 1.34528 0.20835
100 5 0.64000 0.20000 1.00000 0.35777 0.94500 0A6365 1.34528 0.39477
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CETIS Analysis Detail
Comparisons: Page 2 of 9
Report Date: 10 Mar-0S 3:23 PM
Analysis: . 08-9561-08001B5420psc

[Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
AG Average Dry WL Comparison 07-9195-5290 07-9195-5290 10 Mar-06 322 PM CETISvI.12

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C > T Untransformed 100 >100 1 N/A 33.83%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decison(.05)
Dilution Water 100 1.53523 1.85955 0.0816 4.15398 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DP F Statistic P-Value Decision(0.05)
Between 29.40357 29.40357 1 2.35 0.16328 Non-Significant Effect
Enor 99.80294 12.47537 8
Total 129.206511 41.878938 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decision(0.01)
Variances Variance Ratio F 10.51840 23.15450 0.04281 Equal Variances
Distribution Shapho-Wik W 0.96829 0.73115 Normal Distribution

Daa Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maxbnum SD
0 Dilution Water 5 12.351 7.9275 19.276 4.7733
100 5 . 8.9213 7.105 10.867 1.4718

Graphics
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Comparisons: Page 3 of 9
Report Date: 10 Mar-0B 323 PMCETIS Analysis Detail Analys. 04-9053-6328/8154208ps

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
AG Average Height Comparison 07-9195-5290 07-9195-5290 10 Mar-06 3:22 PM CETISv1..2

Method Alt. H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Wflcoxon Rank Sum Two-Sample C>T Rank 100 >100 1 N/A 183.12%

Group Comparisons

Control vs, Conc-% Statistic Critical P-Value Ties Decision(O.05)
Dilution Water 100 30 0.6548 0 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Declsion(.05)
Between 429.4618 429.4618 1 1.57 0.24578 Non-Significant Effect
Error 2190.29 273.7862 8
Total 2619.75159 703.24802 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Declsion(0.01)
Variances Variance Ratio F 256.04940 23.15450 0.00009 Unequal Variances
Distribution Shapiro-Wilk W 0.73242 0.00218 Non-normal Distribution

Data Summary Original Dat Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Dilution Water 5 10.627 8.4 12.333 14595 5.00000 3.00000 7.00000 1.58114
100 5 23.733 7.2 64 23.355 6.00000 1.00000 10.0000 4.18330
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Comparisons: Page 4 of 9
Report Date: 10 Mar-06 323 PMCETIS Analysis Detail Analysis: 06-0459-7695B1 54206psc

(Plant Chronic test CH2M Hill

Encipoint Analysis Type Sample Link Control Unk Date Analyzed Version
AG Average Wet W. Comparison 07-9195-5290 07-9195-5290 10 Mar-06 322 PM CETISvI.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C >T Untransformed 1 100 >100 1 N/A 44.89%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decision(0.05)
Dilution Water 100 0.22571 1.85955 0.4135 28.689 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decision(D.05)
Between 30.31542 30.31542 1 0.05 0.82709 Non-Significant Effect
Error 4760.421 595.0527 8
Total 4790.73680 625.36809 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decision(O.01)
Variances Variance Ratio F 3.68029 23.15450 0.23489 Equal Variances
Distribution Shapo-WIk W 0.89548 0.19531 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Moan Minimum Maximum SD Mean Minimum Maximum SD
0 DilutionWater 5 63.903 41.475 82.338 15.946
100 5 60.421 36.58 110.67 30.591
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CETIS Analysis Detail
Comparisons:
Report Date:
Analysis:

- PageSof 9
10 Mar-06 3:23 PM

01-8 453-5 8 M91 15 4206psc

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
Root Average Dry Wt. Comparison 07-9195-5290 07-9195-5290 10 Mar-06 3:22 PM CETISvI.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD

Equal Variance t Twvo-Sample C> T Untransformed 100 >100 1 N/A 45.34%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Declsion(.05)
Diluton Water 100 1.42859 1.85955 0.0955 3.5658 Non-SIgnificant Effect

ANOVATable

Source Sum of Squares Mean Square or F Statistic P-Value flecFslon(0.05)
Between 18.76904 18.76904 1 2.04 0.19098 Non-Significant Effect
Error 73.573 9.196825 8
Total 92.3420410 27.965668 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decislon(0.01)
Variances Variance Ratio F 16.97948 23.15450 0.01787 Equal Variances
Distribution Shapiro-WIk W 0.90304 0.23651 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Diludon Water 5 7.8665 3.78 14.108 4.1678
100 5 5.1266 3.9520 6.24 1.0114

Graphics
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CETIS Analysis Detail
Comparisons:
Report Date:
Analysis:

Page 6 of 9
10 Mar-06 3:23 PM

10-1 742-7543I8 154206psc

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control lInk Date Analyzed Version
Root Average Length Comparison 07-9195-5290 07-9195-5290 1OMar-06 3:22PM CETISv1.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Wilcoxon Rank Sum Two-Sample C> T Rank 100 >100 1 NIA 158.61%

Group Comparisons

Control vs Conc-Y. Statistic Critical P-Value Ties Decision(o.05)
Dilution Water 100 30 0.6548 0 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square OF F Statistic P-Value Decision(O.05)
Between 1642.669 1842.669 1 1.12 0.32183 Non-Signiitlmnt Effect
Error 11785.22 1473.152 8
Total 13427.8892 3115.8219 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Docision(0.01)
Variances Variance Ratio F 191.72010 23.15450 0.00016 Unequal Variances
Distibulion Shapiro-Wilk W 0.73476 0.00233 Non-normal Distribution

Data Summary Original Data Transformed Data
Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Dilution Water 5 28.46 22.5 33 3.91 5.00000 3.00000 7.00000 1.58114
100 5 54.093 17.6 148 54.139 6.00000 1.00000 10.0000 4.18330
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Comparisons: Page 7 of 9

Report Date: 10 Mar-06 3:23 PM
CETIS Analysis Detail Analysis: 06-1157-1082/815420psc

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
Root Average Wet Wt. Comparison 07-9195-5290 07-9195-5290 1OMar-063:23 PM CETISv1.1.2

Method At H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C> T Untransformed 100 >100 1 N/A 37.75%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Declialon(0.05)
Dilution Water 100 1.24804 1.85965 0.1237 42.7472. Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decision(0.05)
Between 2057.758 2057.758 1 1.56 0.24731 Non-SigniffilcantEffect
Enor 10568.92 1321.115 8
Total 12626.6821 337&8738 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Declslon(OI)
Variances Variance Ratio F 6.72930 23.15450 0.09177 Equal Variances
Distribution Shapiro-WilkW 0.94554 0.61618 Normal Distribution

Data Sunmary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Dilution Water 5 113.23 51.838 158.52 47.982
100 5 84.544 64.510 103.88 18.489
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Comparisons: Page 8 of 9
Report Date: 10 Mar-06 3:23 PMCETIS Analysis Detail Analysis: 05.44735543,B1540,pso

Plant Chronic test CH2M Hi

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
Total Average Blomass Dry Wt. Comparison 07-9195-5290 07-9195-5290 10 Mar-06 3:23 PM CETISv1.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C> T Untiansfprmed 100 >100 1 N/A 37.33%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decision(.05)
Dilution Water 1OQ 1.52026 1.85955 0.0835 .7.54637 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean.Square DF F Statistic P-Value Decision(0.05)
Between .95.15679 95.15679 1 2.31 0.16693 Non-Significant Effect
Enor 329.3759 41.17199 8
Total 424.532677 136.32878 . 9

ANOVA Assumptions

Attribute . Test Statistic Critical P-Value Decislon(0.01)
Variances Variance Ratio F 16.52981 23.15450 0.01878 Equal Variances
Distibution Shapiro-Wilk W 0.91804 0.34089 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Dilution Water 5 20.217 12.223 33.384 8.8117
100 5 14.048 11.058 15.850 2.1673

Graphics
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CETIS Analysis Detail
Comparisons: Page 9 of 9
Report Date: 10 Mar-06 3:23 PM
Analysis: 10-6246-4792/154206psc

Plant Chronic test CH2M Hill

Endpoint AnalysisType Sample Link Contof Link Date Analyzed Version
Total Average Blomass Wet Wt Comparison 07-9195-5290 07-9195-5290 10 Mar-06 3:23 PM CETISvI.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C>T Untransformed 100 >100 1 NIA 34.83%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Declsion(0.05)
Dilution Water - 100 0.96975 1.85955 0.1803 61.6913 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decislon(0.05)
Between 2587.601 2587.601 1 0.94 0.36057 Non-Significant Effect
Enor 22012.2 2751.524 8
Total 24599.7961 5339.1252 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decislon(0.01)
Variances Variance Ratio F 1.61984 23.15450 0.65173 Equal Variances
DistribuUon Shapiro-Wilk W 0.94404 0.59876 Normal Distribulon

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Dilution Water 5 177.14 93.113 240.88 58.331
100 5 144.97 101.89 208.61 45.832
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CETIS Test Summary

-84-
000-092-101-1

Page lot 3
Report Date; 10 Mar-06 3:32 PM
Test Link: 0 3-2429-7417/B154207psc

Analyst A Approval:

Plant Chronic test CH2M HUl

Test No: 10-7437-4221 Test Type: Plant Chronlo teat Duration: 37d Oh
Start Date: 25 Jan-06 Protocol: ASTM E1963-02 (2002) Species: Poe sandbergil
Ending Date: 03 Mar-05 Dil Water: Source:
Setup Date: 25 Jan.06 12:00 AM Brine

Comments: E2877.01

Sample No: 05-1608-3151 Code: B1542-07 Client:
Sample Date: 21 Nov-05 Material: Soil Project:
Receive Date: Source: Hanford
Sample Age: 65d Oh Station:

Comments: J1ODVO, E287701

Comparison Summuy

Analysis Endpoint NOEL LOlL Chv PMSD Method
11-0323-4244 % Germinaion 100 > 100 N/A 29.15% Equal Variance t Two-Sample
06-9182-2401 AG Average Dry Wt. 100 > 100 WA 4028% Equal Variance t Two-Sample
07-3152-3077 AG Average Height 100 > 100 N/A 34.46% Equal Variance t Two-Sample
19-a612-9266 AG Average Wet Wt. 100 > 100 N/A 48.02% Equal Variance t Two-Sample
108022-6215 Root Average Dry Wt 100 >100 WA 55.59% Equal Vaiance t Two-Sample
07-8510-5912 RootAverage Lngth 100 > 100 NA 28.91% Equal Variance tTwo-Sample
10-5296-9200 RootAvemgeWetWt 100 >100 NZA 51.63% Equal VariancetTwo-Sample
00-2777-8528 Total Average Blomass Dry 100 > 100 WA 45.41% Equal Variance tTwo-Sample
09-4056-4643 Total Average Blomass Wet 100 > 100 N/A 55.04% Equal Variance t Two-Sample

CETISTM v1.1.2revl



Page 2 of 3
Report Date: 10 Mar-06 3:32 PMCETIS Test Summary Test Link: 03-2429-7417/Bl54207psc

% Germination Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Dilution Water 5 0.88000 0.60000 1.00000 0.08000 0.17889 20.33%
100 5 0.76000 0.40000 1.00000 0.11682 0.26077 34.31%

AG Average Dry Wt. Summary

Cono-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Dilution Water 5 12.351 7.9275 19.276 2.1347 4.7733 38.65%
100 5 14.659 10.595 19.105 1.121 3.6047 24.59%

AG Average Height Summary

Cone-% Control Type Reps Mean Minimum . Maximum SE SD CV
0 - Dilution Water 5 10.827 8.4 12.333 0.6527 1.4595 13.73%
100 5 11.73 7.6 18 1.8581 4.1548 35.42%

AG Average Wet W. Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Dilution Water 5 83.903 41.A75 82.338 7.1313 15.946 24.95%
100 5 76.856 32.385 123.58 14.88 33.272 43.29%

Root Average Dry W. Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD . CV
0 Dilution Water 5 7.8666 3.78 14.108 1.8639 4.1678 52.98%
100 5 9.1010 6.465 13.887 1A338 3.2061 35.23%

Root Average Length Summary

Cone-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Dilution Water 5 2846 22.5 33 1.7486 3.91 13.74%
100 5 23.587 15 34.333 4.065 9.0896 38.54%

Root Average Wet Wt. Summary

Conc-%l Control Type Reps Mean Minimum Maximum SE SD CV
0 Dilution Water 5 113.23 51.838 158.52 21.449 47.962 42.36%
100 5 123.91 37.985 221.38 30.793 68.855 55.57%

Total Average Biomass Dry Wt. Summary

Conc-% Control Type Reps Mean MinImum Maximum SE SD CV
0 Dilution Water 5 20.217 12.223 33.384 3.9407 8.8117 43.58%
100 5 23.76 17.060 32.092 2.9736 6.6492 27.98%

TutlAi ml ..u iuasea t Wt O ... Mmary

Cone-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Dilution Water 5 177.14 93.113 240.86 26.086 58.331 32.93%
100 5 200.76 70.37 349.96 45A88 101.71 50.686%

-85-
000-092-101-1 CETISS vl.1.2revi Analyst: t Approval:



Page 3 of 3
Report Date: 10 Mar-06 3:32 PM

CETIS Test Summar Test Unk: 03~2429-7417/6154207psc
% Gemination Detail

Conc-% ControlType RepI Rep2 Rep3 Rep4 Rep5
0 Dilution Water 1.00000 1.00000 1.00000 0.60000 0.80000
100 0.80000 1.00000 0.40000 1.00000 0.60000

AG Average Dry Wt Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 DilutionWater 15.1720 10.552 19.276 8.82668 7.92751
100 19.105 11.344 10.5950 16.5740 15.6767

AG Average Height Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Dilution Water 10.2 8.4 11.2 12.3333 11
100 10.75 7.A 13.5 8.8 Is

AG Average Wet Wt. Detail

Conc-% Control Type Rep i Rep 2 Rep 3 Rep 4 Rep 5
0 . DIluton Water 67.2900 55.1900 82.338 73.2233 41.4750
100 123.580 62.9080 32.3850 81.212 84.1934

Root Average Dry Wt. Detail

ConM-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep B
0 Dilution Water 8,75601 8.39399 14.108 3.77999 4.295
100 13.8875 6.68201 6.465 10.874 7.59886

Root Average Length Detail

Cone-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Dilution Water 27.8 28A 30.6 33 22.5
100 21 15 .32 15.6 34.3333

Root Average Wet Wt. Detail

Cone-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Dilution Water 143.362 140.624 158.524 72.0233 51.6375
100 226.382 97.688 37.985 141.882 115.61

Total Average Slomess Dry Wt. Detail

Cone-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Dilution Water 23.9280 18.946 33.384 12.6066 12.2225
100 32.9925 18.0200 17.0601 27A48 23.2733

Total Aemigafle soWet WL DdI

Con-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Dilution Water 210.652 195.814 240.8=2 145.247 93.1125
100 349.963 160.576 70.37 223.094 199.803

-86-
000-092-101-1 CETlS" vl.1.2rvi Analyst r- Approval:



Comparisons:
Report Date:
Analysis:CETIS Analysis Detail

Page 1 of 9'
10 Mar-06 3:32 PM

11-0323-42441154207pc

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
% Germinaflon Comparison 03-2429-7417 03-2429-7417 10 Mar-06 3:32 PM CETiSvI.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C>T Angular (Corrected) 100 >100 1 N/A 29.15%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MnSD Decision(o.05)

Dilution Water 100 0.83103 1.85955 0.2150 029562 Non-Significant Effect

ANOVATable

Source Sum of Squares Mean Square DF F Statistic P-Value DecisIon(O.06)
Between 0.0436344 0.043634 1 0.69 0.43006 Non-Significant Effect
Error 0.5054831 0.063183 8
Total 0.54909750 0.1068173 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decision(0.01)
Variances Variance Ratio F 1.96770 23.15450 .52822 Equal Variances
Disbibuflon Shaplro-Wilk W 0.90703 0.28121 Normal Distribution

Data Summary Original Data Transformed Date

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Dilution Water 5 0.88000 0.60000 1.00000 0.17889 1.20581 0.88608 1.34528 0.20635
100 5 0.76000 0.40000 1.00000 0.26077 1.07370 0.68472 1.34528 0.28940
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Comparisons:
Report Date:
Analysis:CETIS Analysis Detail

Page 2 of 9
10 Mar-08 3:32 PM

06-9182-2401/8154207psc

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
AG Average Dry Wt. Comparison 03-2429-7417 03-2429-7417 10 Mar-06 3:32 PM CETISv1.1.2

Method At H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Valance t Two-Sample C>T Untransformed 100 >100 1 N/A 4028%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decision(0.05)
Dilution Water 100 -0.8628 1.8595M 0.7933 4.97430 Non-Signifcant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decision(0.05)
Between 13.31844 13.31844 1 0.74 0.41334 Non-Significant Effect
Error 143.1132 17.88915 a
Total 156.431545 31.207592 9

ANOVA Assumptions
Attribute Test Statistic Critical P-Value Declslon(0.01)
Variances Variance Ratio F 1.75351 23.15450 0.59977 Equal Variances
Distribution Shapiro-WllkW 0.91217 0.29621 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Dilution Water 5 12.351 7.9275 19.276 4.7733
100 5 14.659 10.595 19.105 3.6047
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CETIS Analysis Detail
Comparisons:
Report Date:
Analysis:

Page 3 of 9
10 Mar-06 3:32 PM

07-3152-3077/8154207pac

Plant Chronic lest CH2M Hill

Endpoint. Analysis Type Sample Link Control Link Date Analyzed Version
AG Average Height Comparison 03-2429-7417 03-2429-7417 10 Mar-06 3:32 PM CETISv1.1.2

Method Alt H Data Transform Zeta NOEL . LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C> T Untransfonned 100 >100 1 N/A 34.45%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Declslon(0.05)
Dilution Water 100 -0.5602 1.85955 0.7047 3.66215 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DP F Statistic P-Value Decision(0.05)

Between 3.043361 3.043361 1 0.31 0.59065 Non-Significant Effect
Error 77.56889 9.695111 8
Total 80.612247 12.739472 9

ANOVA AssumpUons

Attribute Test Statistic CritIcal P-Value Decision(C.01)
Variances Variance Ratio F 8.10338 23.15450 0.06710 Equal Variances
Distribution Shaplro-WIlkW 0.94876 - 0.65384 Normal Disbribution

Data Summary Original Data Transformed Data

0 Dilution Water 5 10.627 84 12.333 1A595
100 5 11.730 7.6 18 4.1548
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CETIS Analysis Detail
Comparisons:
Report Date:
Analysis:

Page4 of 9
10 Mar-06 3:32 PM

19-6312-9268/B1542OIpsc

Plant Chronic test CH2mii Hill

Endpoint Analysis Type Sample Link Control Unk Date Analyzed Version
AG Average Wet Wt. Comparison 03-2429-7417 03-2429-7417 10 Mar-063:32PM CETISvi.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C> T Untransformed 100 >100 1 NA 48.02%

Group.Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decision(O.05)
Dilution Water 100 -0.785 1.85955 0.7725 30.6833 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decision(O.05)
Between 419.4125 419.4125 1 0.62 0.45508 Non-SignifIcant Effect
Error 544528 680.66 8
Total 5864.69229 1100.0725 9

ANOVA Assumptions

Attribute Test Statistic '. Critical P-Value Declsion(0.01)
Variances Variance Ratio F 4.35362 23.15450 0.18327 Equal Variances
Distribution Shapiro-Wilk W 0.97222 0.91060 Normal Distribution

Data Summary Orignal Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Dilution Water 5 63.903 41.475 82.338 15.948
100 5. 76.856 3.385 123.58 33272
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CETIS Analysis Detail
Comparisons:
Report Date:
Analysis:

Page S of 9
10 Mar-06 3:32 PM

10-8022-621S/B154207psc

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
Root Average Dry Wt. Comparison 03-2429-7417 03-2429-7417 10 Mar-06 3:32 PM CETISv1.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C>T Untransformed 100 >100 1 N/A 55.59%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decislon(0.05)
Dilution Water 100 -0.5249 1.85956 0.6931 437287 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decislon(0.05)
Between 3.809574 3.809574 1 0.28 0.61386 Non-Significant Effect
Error 110.5981 13.82476 8
Total 114.407681 17.634337 9

ANOVA Assumptions

Attdibute Test Statistic Critical P-Value Decison(O.01)
Variances Variance Ratio F 1.58983 23.15450 0.62375 Equal Variances
Disbibutlon Shapiro-Wilk W 0.92375 0.38925 Normal Distribution

Dabt Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 DIlution Water 5 7.8686 3.78 14.108 4.1678
100 5 9.1010 8.465 13.888 3.2081
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Comparisons: Pages of 9
Report Date: 10 Mar-06 3:32 PM

CETIS AnalysisDetailAnalysis: 07-8510-5912,8154207.ps

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Unk Date Analyzed Version
Root Average Length Comparison 03-2429-7417 03-2429-7417 10 Mar-06 3:32 PM CETISv1.1.2

Method All H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C>T Untransforied 100 >100 1 N/A 28.91%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Declsion(0.05)
Dilution Water 100 1.10129 1.85955 0.1514 8.22874 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decision(0.05)
Between 59.37344 59.37344 1 1.21 0.30280 Non-SIgnificant Effect
Error 391.6356 48.95444 8
Total 451.000W3 108.32789 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decision(l.01)
Variances Variance Ratio F 5.40430' 23.15450 0.13108 Equal Variances
Distibution Shapiro-Wilk W 0.95528 0.73079 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Dilution Water 5 28A 22.5 33 3.91
100 5 23.587 15 34.333 9.0896

Graphics

C -------------- ------------

c4

0 *1-Z0
-tO *tS -.L -'. & 0.0 0.5 1 s 20

caft-% ItanIts

-92-
000-092-101-1 CETISwvl.1.2rev Analyst: 5- Approval:



CETIS Analysis Detail
Comparisons: Page 7 of 9
Report Date: 10 Mar-06 3:32 PM
Analysis: 10-5296-920091 54207psc

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Unk Date Analyzed Version
Root Average Wet Wt. Comparison 03-2429-7417 03-2429-7417 10 Mar-06 3:32 PM CETISvi.1.2

Method Aft H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance tTwo-Sample C>T Untransformed 100 >100 1 N/A 61.63%

Group Comparisons

Control - vs Conc-% Statistic Critical P-Value MSD Decislon(0.05)
Dilution Water 100 . -0.2844 1.85955 0.6083 69.7836 Non-SIgnificant Effect

ANOVA Table

Source Sum of Squares Mean Square OF F Statistic P-Value Decision(0.05) -

Between 284.6931 284.6931 1 0.08 0.78335 Non-Signilicant Effect
Error 28165.79 3520.723 8
Total 28450A782 3805.4162 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decision(.01)
Variances Variance Ratio F 2.06099 23.15450 0.50090 Equal Variances
Distribution Shapiro-Wilk W 0.98045 0.96755 Normal Distribution

Data Summary Original Data Transformed Data

Cone-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Dilution Water 5 113.23 51.638 158.52 47.962
100 5 123.91 37.985 226.38 68.855

Graphics
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Comparisons: Page 8 of 9
Repoi Date: 10 Mar-08 3:32 PMCETIS Analysis Detail Analysis: 00-2777-852WB154207psc

[Plant ChronIc test CH2M Hill

Endpoint Analysis Type Sample Link Contral Link Date Analyzed Version
Total Average Biomass Dry Wt. Comparison 03-2429-7417 03-2429-7417 10 Mar-06 3:32 PM CETISvI.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C> T Untransformed 100 >100 1 - NA 45A1%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decislon(0.05)
Dilution Water 100 -0.7176 1.85955 - 0.7533 9.18014 Non-Significant Effect

ANOVA Table

source Sum of Squares Mean Square OF F Statistic P-Value Declsion(0.05)
Between 31.37398 31.37398 1 M51 0A9343 Non-SlgnIficantEffect
Error 487.4312 60.9289 - a
Total 518.805197 92.302885 9

ANOVA Assumptions.

Attribute Test Statistic Critical P-Value Decsion(O.01)
Variances Variance Ratio F 1.75627 23.15450 0.59876 Equal Variances
Distributon Shapiro-Wilk W 0.91351 0.30596 Normal Disbibution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Dilution Water 5 20.217 12.223 33.384 8.8117
100 5 23.76 17.060 32.992 6.8491
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Comparisons: Page 9 of 9

CETIS Analysis Detail Date: 10 Mar-06 3:32 PM
CET0Analysis. 0584643/B54207psc

Plant Chronic test CH2M Hill

Endpoint AnalyslsType. Sample Link Control Link DateAnalyzed Version
Total Average Biomass Wet W. Comparison 03-2429-7417 03-2429-7417 10 Mar-06 3:32 PM CETISvI.1.2

Method Alt H DataTransform Zeta NOEL LOEL ToxicUnts ChV PMSD
Equal Variance I Two-Sample C>-T Untsunsformed 100 >100 1 N/A 55.04%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decislon(O.05)
Dilution Water 100 -0.4505 1.85955 0.8079 97.5044 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decislon(0.05)
Between 1395.204 1395.204 1 0.20 0.66428 Non-Significant Effect
Enor 54987.49 6873.436 8
Total 56382.6920 5268.6398 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value DecisIon(0.01)
Variances Variance Ratio F 3.04021 23.15450 0.30892 Equal Variances
Distribution Shapim-Wilk W 0.98099 0.97023 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 . Dilution Water 5 177.14 93.113 240.88 58.331
100 5 200.70 70.37 349.9B 101.71

Graphics
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-UEGRASS SROWTH TEST
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Page 1 of 2

Report Date: 10 Mar-06 3:38 PM
Test Link: 08-6576-0477/B154208psc

Plant Chronic test CH2M Hill

Test No: 20-1165-4941 Test Type: Plant Chronic test Duration: 37d Oh
Start Date: 25 Jan-06 Protocol: ASTME1983-02(2002) Species: Poa sandbergli
Ending Date: 03 Mar-06 DUi Water: Source:
Setup Date: 25 Jan-0 12:00 AM Brine:

Sample No: 15-5450-5055 Code: 81542-08 Client:
Sample Date: 28 Nov-05 Material: Soil Project:
Receive Date: - Source: Hanford
Sample Age: Sad Oh Station:

Comments: JIOLJ5, E289701

Comparison Summary

Analysis Endpoint NOEL LOEL ChV PMSD Method
15-9577-8021 % Germination 100 > 100 N/A 23.35%. Wllcoxon Rank Sum Two-Sample
13-0879-1029 AG Average Dry Wt. 100 > 100 N/A 55.97% Equal Varan tTwo-Sampe
15-2658-0580 AG Average Wet Wt 100 > 100 N/A 85.91% Equal Vadance t Two-Sample
06-9453-6105 Root Average Dry Wt 100 > 100 NIA 5248% Equal Variance t Two-Sample
05-1384-9566 Root Average Wet Wt. 100 > 100 N/A 72.60% Equal Variance t Two.Sample
05-3828-0837 Total Average Biomass Dry 100 > 100 N/A 52.88% Equal Variance t Two-Sample
03-2729-5818 Total Average Blomass Wet 100 > 100 N/A 74.97% Equal Variance t Two-Sample

% Germination Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Dilution Water 5 0.88000 0.80000 1.00000 0.08000 0.17889 20.33%
100 5 0.92000 0.80000 1.00000 0.08000 0.17889 19.44%

AG Average Dry Wt. Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Dilution Water 5 12.351 7.9275 19.276 2.1347 4.7733 38.65%
100 5 10.983 2.786 19.076 3.0434 6.8052 62.08%

AG Average Wet W. Summary

Conc-% ControlType Reps Mean Minimum Maximum SE SD CV
0 Dilutlon Water 5 63.903 41A75 82.338 7.1313 15.4 24.95%
100 5 78.309 18.504 172.27 28.648 64.058 81.80%

Root Average Dry Wt. Summary

on% Control Type Reps Man Minimum Maximum SE SD CV
0 Dilution Water 5 7.8666 3.78 14.108 1.8639 4.1678 52.98%
100 5 5.3735 1.522 8.0380 1.2083 2.8973 0.20%

Root Average Wet W. Summary

Cono-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Dilution Water 5 113.23 51.638 158.52 21.449 47.982 42.36%
100 5 127.49 15.638 236.01 38.654 86.433 67.79%

Total Average Blomass Dry Wt. Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Dilution Water 5 20.217 12.223 33.384 3.9407 8.8117 43.58%
100 5 16.336 4.3080 27.114 4.1865 9.3612 57.30%

Total Average Blomass Wet W. Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Dilution Water 5 177.14 93.113 240.86 26.086 58.331 32.93%
100 5 205.80 32142 40827 68.483 148.66 72.23%

-97-
Analyst '-V Approval:000-M9-101-1 CETIS vi.1.2reA1



CETIS Test Summary
Page 2 of 2

Report Date: 10 Mar-08 3:38 PM
Test Link: 08-6570477/154208psc

-98-
000-092-101-1 000-92-01- CEiS' vl1.2evtAnalyst_2" n Approval:

% Germination Detail

Conc-% Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep 5
0 Dilution Water 1.00000 1.00000 1.00000 0.60000 0.80000
100 1.00000 1.00000 1.00000 0.60000 1.00000

AG Average Dry Wt. Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Dilution Water 15.1720 10.552 - 19.276 8.82666 7.92751
100 10A02 2.786 16.3760 6.17334 19.0760

AG Average Wet Wt. Detail

Conc-% Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep 5
0 Dilution Water 67.2900 55.1900 82.338 73.2233 41.4750
100 58.13 16.504 112.862 31.7833 172.268

Root Average Dry Wt. Detail

Conc-% Control Type Rep I Rep2 Rep 3 Rep 4 Rep 5
0 Dilution Water 8.75601 8.39399 14.108 3.7799 4.295
100 4.33401 1.522 7.83000 5.14333 8.03800

Root Average Wet Wt. Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Dilution Water 143.362 140.624 158.524 72.0233 51.6375
100 92.7300 15.638 189.334 103.767 236.006

Total Average Blomass Dry Wt. Detail

Conc-. Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Dilution Water 23.9280 18.946 33.384 12.6068 12.2225
100 14.7360 4.30801 24.2060 11.3167 27.1140

Total Average Biomass Wet WL Detail

Conc-% Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep 5
0 Dilution Water 210.652 195.814 240.862 145.247 93.1125
100 150.86 32.142 302.196 135.550 408.274

CETISw 11M rv



CETIS Analysis Detail
Comparisons:
Report Date:
Analysis:

Page 1 of 7
10 Mar-68 3-38 PM

15-9577-8021,B154208ps

Plant Chronic test CH2M Hill

Endpoint Analysis Typo Sample Link Control Link Date Analyzed Version
% Germination Comparison 08-6576-0477 08-6576-0477 10 Mar-06 3:37 PM CETISv1.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Wilcoxon Rank Sum Two-Sample Q > T Rank 100 >100 1 N/A 23.35%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value Ties Dectson(O.05)
Dilution Water 100 29.5 0.5794 3 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Declslon(0.05)
Between 0.0056708 0.005671 1 0.13 0.72399 Non-Significant Effect
Error .0.3390172 0.042377 8
Total 0.34468800 0.0480479 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Declsion(0.01)
Variances Variance Ratio F 1.009M3 23.15450 0.99281 Equal Variances
Distribution Shapiro-Wilk W 0.71659 0.00140 Non-normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean- Minimum Maximum SD
0 Dilution Water 5 0.88000 0.60000 1.00000 0.17889 5.10000 1.SODOO 7.00000 2.65518
100 5 0.92000 (.BOOOO 1.00000 0.17889 5.90000 1.50000 7.00000 245967
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Comparisons: Page 2 of 7
Report Date: 10 Mar-06 3:38 PMCETIS Analysis Detail Analysis: 13-0879-102918154208Psc

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
AG Average Dry Wt. Comparison 08-6576-0477 08-6576-0477 10 Mar-06 3:38 PM CETISvI.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Vaiance t Two-Sample C>T Untransformed 100 >100 1 N/A 55.97%

Group Comparisons

Control vs Conc-% statistic Critical P-Value MSD Decilsion(0.05)
Dilution Water 100 0.37342 1.85955 0.3593 6.91265 Non-Significant-Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Declslon(0.05)
Betwieen 4.817486 4.817486 1 0.14 0.71853 Non-Significant Effect
Error 276.3788 34.54735 8
Total 281.19627 39.364834 9

AN0IA Assumptions

Attribute Test Statistic Critical P-Value Declsion(0.01)
Variances Variance Ratio F 2.03252 23.15450 0.50901 Equal Variances
Distribution Shapiro-Wilk W 0.94217 0.57742 Normal Distribution

Data Summary . Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Dilution Water 5 12.351 7.9275 19.276 4.T733
100 5 10.963 2.786 19.076 6.8052

Graphics
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Comparisons: Page 3 of 7
Report DatW: 10 Mar-06 3:38 PM*

CETIS Analysis Detail Analysis: 15 2 658.0580,3154208psc

[Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
AG Average Wet Wt. Comparison 08-6576-0477 08-6576-0477 10 Mar-06 3:38 PM CETISvI.1.2

Method Aft H Data Transform zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C> T Untransformed 100 >100 1 MA 85.91%

Group Comparisons

Control vs Conc-V Statistic Critical P-Value MSD Decision(0.05)
Dilution Water 100 -DAS 1.85955 0.6807 54.8976 Non-SignIficant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value DecisFon(0.05)
Between 518.847 618.847 1 0.24 0.63866 Non-Significant Effect
Error 17431.01 2178.877 8
Total 17940.8607 2697.7238 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value DecIsion(D.01)
Variances Variance Ratio F 16.13761 23.15450 0.01963 Equal Variances
Distuibution Shapiro-Wilk W 0.95324 0.70689 Normal Distibution

Data Summary Original Data Transformed Date

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Dilution Water. 5 63.903 41.475 82.338 15.946
100 5 78.309 16.504 172.27 64.058

Graphics

-104-

000-092-101-1 CEaTlSftv.1.2revl Analyst Approval;



Comparisons;
Report Date:
An asItCETIS Analysis Detail

Page 4 of 7
10 Mar-06 3:38 PM

0.9453-10W154208pse

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Versio
Root Average Dry WL Comparison 08.576-0477 08-6576-0477 10 Mar-06 3:38 PM CETISv1.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance tTwo-Sample C >T Untransformed 100 >100 1 N/A 52.48%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decision(0.05)
Dilution Water 100 1.12295 1.85955 0.1470 4.1285 Non-SIgnificant Effect

ANOVA Table

Source Sum of Squares Mean Square OF F Statistic P-Value Decrsion(0.05)
Between 15.53922 15.53922 1 1.26 .0.29403 Non-Signvficant Effect
Error 98.58252 12.32281 8
Total 114.121741 27.862037 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Dacision(0.01)
Variances Variance Ratio F 2.38753 23.15450 0A1996 Equal Variances
Disiribution Shapiro-Wilk W 0.94036 0.55702 Normal Distribution

Data Summary Original Data Transfomied Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Dilution Water 5 7.8666 3.78 14.108 4.1678
100 5 5.3735 1.522 8am 2.8973
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Comparisons:
Report Date:
Anals,,:CETIS Analysis Detail

Page 5of7
10 Mar-6 3:38 PM

05-1384-9568S154208pec

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Uink Control Link Date Analyzed Version
Root Average Wet Wt. Comparison 08-576-0477 08-576-0477 1OMar-063:38PM CETISvI.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C> T Untransformed 100 >100 1 N/A 72.60%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decision(0.05)
Dilution Water 100 -0.3226 1.85955 0.6224 82.2037 Non-Significant Effect

ANOVA Table

Source Sum of Squares MeanSquare DF FStatistic P-Value Decision(O.05)
Between 508.4237 508.4237 1 0.10 0.75527 Non-Significant Effect
Error 39083.88 4885.484 8
Total 39592:2987 5393.9081 9

ANOVA Assumptions

Attibute Test - Statistic Critical P-Value Decsion(O.01)
Variances Variance Ratio F 3.24754 23.16450 028037 Equal Variances
Distribution Shapkr-Wlk W 0.97884 0.9587 Normal Distributlon

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SO Mean Minimum Maximum SD
0 DIlution Water 5 113.23 51.638 158.52 47.982
100 5 127.49 15.638 236.01 88.433

Graphics
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CETIS Analysis Detail
Comparisons:
Report Date:
Analysis:

Page 6 of 7
10 Mar-06 3:38 PM

05-3$28-6637/B154208psc

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
Total Average Biomass Dry W. Comparison 08-576-0477 08-6576-0477 10 Mar-06 3:38 PM CETISvI.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV - PMSD
Equal Variance t Two-Sample C>T Untransformed >100 100 1 N/A 52.88%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decision(0.05)
Dilution Water 100 0.67508 1.85955 0.2593 10.6913 Non-Signiicant Effect

ANOVA Table

Source Sum of Squares Mean Square OF P Statistic P-Value Dscision(0.05)
Between 37.66095 37.66095 1 0.46 0.51866 Non-Significant Effect
Efror 681.1147 82.63934 8
Total 698.7757 120.3003 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Dectsion(O.01)
Variances Variance Ratio F 1.12860 23.15450 0.90949 EqualVilances
Distribution Shapiro-Wilk W 0.94792 0.64396 Normal Distibution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Dilution Water 5 20.217 12.223 83.384 8.8117
100 5 16.336 4.3080 27.114 9.3612

Graphics
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Comparisons:
Report Date:
Analysi.:CETIS Analysis Detail

Page 7 of 7
10 Mar-06 3:38 PM

03-2729-581SW9154208psc

Plant Chronic test CH2M Hill

Endpoint ' AnalysisType SampleLink Control Unk DateAnalyzed Version
Total Average Biomass Wet Wt. Comparison 08-576-0477 08-6576-0477 10 Mar-06 3:38 PM CETISvl.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-SaMple C>T Uniransformed 100 >100 1 NA 74.97%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decision(O.05)
Dilution Water 100 -0.4014 1.85955 0.6507 132.804 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Declslon(0.05)
Between 2054.488 2054.488 1 0.16 0.69863 Non-Significant Effect
Error 102008.6 12751.07 8
Total 104063.043 . 14805.558 9

ANOVA AssumptIons

Attribute Test Statistic Critical P-Value Decision(0.01)
Variances Variance Ratio F 6.49508 23.15450 0.09731 Equal Variances
Distribution Shapiro-Wilk W 0.98356 0.98135 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Dilution Water 5 177.14 93.113 240.88 58.331
100 5 205.80 32.142 408.27 148.88
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BLUEGRASS GROWTH TEST
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CETIS Test Summary
Report Date:
Test Link:

Page 1 of 3
10 Mar-06 3:44 PM

o1-8369-84448154209psc

-107-
000-092-101-1 Analyst:. r Approval:

Plant Chronic test CH2M Hill

Test No: 15-8401-0577 Test Type: Plant Chronic test Duration: 37d Oh
Start Date: 25 Jan-06 Protocol: ASTME193-02(2002) Species: Poe sandbergli
Ending Date: 03 Mar-06 DIO Water: Source:
Setup Date: 25 Jan-06 12:00 AM Brine:

Sample No: 07-3184-0122 Code: B1542-09 Client:
Sample Date: 06 Dec-05 Material: Soil Project:
0ecve Date: Source Hanford

Sample Ag G 50d Ah Station:
Comments: J10DTg, E205301

Comparison Summary

Analysis Endpoint NOEL LOEL ChV PMSD Method
09-8687-4352 %.GArminaon < 100 100 NIA 18.38% Equal Variance t Two-Sample
04-6596-1272 AG Average Dry W. 100 >100 N/A 42.47% Equal Variance t Two-Sample
07-9120-2062 AG Average Height 100 >100 N/A 42.66% Equal Variance t Two-Sample
16-4154-3147 AG Average Wet WL. 100 > 100 NfA 40.33% Equal Variance t Two-Sample
09.6233-6934 Root Average Dry WL 100 >100 N/A 48.68% Equal Variance t Two-Sample
Oa-1 D97-6197 Rock Average LwnWM 100 > 100 N/A 2A97% Equal Variance t Two-Sample
12-8307-1390 Root Average Wit WI. .100 >100 N/A 45.20% Equal Variance I Two-Sample
08-5176-9503 Total Average Biomass Dry 100 >100 N/A 43.16% Equal Variance t Two-Sample
17-0304-2643 Total Average Biomass Wet 100 >100 N/A 40.21% Equal Variance t Two-Sample

CET IA 12rvI



CETIS Test Summary

-108-
000-092-101-1

Page 2 of 3
Report Date: 10 Mar-06 3:44 PM
Test Link: 01-8369-8444 B154209pse

CETes" v1.1.2revi Analyst ' -a-

% Germination Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Dilution Water 5 0.88000 0.80000 1.00000 0.08000 0.17889 20.33% -
100 5 0.48000 0.40000 0.60000 0.04899 0.10954 22.82%

AG Average Dry Wt. Summary

Conc-%. Control Type Reps Mean Minimum Maximum SE SD CV
0 Dilution Water 5 12.351 7.9275 19.276 2.1347 4.7733 38.65%
100 5 8.6617 - 3.7850 12.067 1.8436 4.1225 47.59%

AG Average Height Summary

Conc-. Control Type Reps Mean Minimum Maximum SE SD CV
0 Dilution Water 5 10.827 8.4 12.333 0.6527 1.4595 13.73%
100 5 16.467 12 25 2.349 5.225 31.90%

AG Average Wet WI. Summary

Cono.% Control Type Reps Mean Minimum Maximum SE . SD CV
0 Dilution Water 5 63.903 41475 82.338 7.1313 15.946 24.95%
100 5 51.001 19.99 73.76 11.883 28.571 52.10%

Root Average Dry WL Summary

Cone-% Control Type Reps Mean Minimum Maximum SE SD CV
0 DilutionWater 5 7.8666 3.78 14.108 1.8639 4.1678 52.98%
100 5 5.059 3.27 8.205 0.8758 1.9584 38.71%

Root Average Length Summary

Cone-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Dilution Water 5 2846 22.5 33 1.7486 3.91 13.74%
100 5 36.867 26.333 49 4.2408 9.4827 25.72%

Root Average Wet Wt. Summary

Cone-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Dilution Water 5 113.23 51.638 158.52 21A49 47.962 42.36%
100 5 90.707 51.115 145.1 17.251 38.574 42.53%

Total Average Biomass Dry Wt. Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Dilution Water 5 20.217 12.223 33.384 3.9407 8.8117 43.58%
100 5 13.721 7.5450 20.11 2.5474 5.6962 41.52%

Total A.verag.e iomssa etn wsea uus
Cone-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Dilution Water 5 177.14 93.113 240.86 28.088 58.331 32.93%
100 5 141.71 75.185 213.39 28.05 62.721 44.26%

Approval:



Page 3 of 3
Report Date: 10Mr-OS 3:44 PMCETIS Test Summary Test Link: 01-8369-8444B1154209psc

% Germination Detail

Conc-% Control Type Rep I Rep 2 . Rep 3 Rep 4 Rep 5
0 Dilution Water 1.00000 1.00000 1.00000 0.60000 0.80000
100 0.40000 0.60000 0.60000 0.40000 0.40000

AG Average Dry Wt. Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Diution Water 15.1720 10.552 19.276 8.82666 7.92751
100 3.78500 12.06 7 11.0467 11.8450 4.56500

AG Average Height Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep4 Rep 5
0 Diluton Water 10.2 8.4 11.2 12.3333 11
100 17 12 12.3333 25 16

Ad Average Wet Wt. Detail

Conc-% Control Type Rep i Rep2 Rep 3 Rup4 Rep 5
0 Dilution Water 67.2900 55.1900 82.338 73.2233 41.A750
100 19.99 73.78 68.8867 68.3 24.0700

Root Average Dry Wt. Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Dilution Water 8.75601 8.39399 14.108 3.77999 4.295
100 3.75998 4.71000 5.29 8.28498 3.26999

Root Average Length Detail

Con% Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep 5
0 Dilulion Water 27.8 28A 30.6 33 22.5
100 44 30 28.3333 49 35

Root Average Wet Wt. Detail

Conc-% Control Type Rep I Rep 2 Rep3 Rep4 Rep5
0 Dilution Waler 143.362 140.624 158.524 72.0233 51.6375
100 55.9 98.0133 103.41 145.095 51.115

Total Average Blomes. Dry Wt. Detail

Conc-% Control Type Rep I Rep 2 Rep3 Rep4 Reps
0 Dilution Water 23.9280 18.946 33.384 12.8066 12.2225
100 7.54501 16.7767 16.3368 20.11 7.83502

Total Average Bloass Wet W. Detail

Conc-% ControlType Repi Rep2 Rep3- Rep4 Rep5
0 Dilutlon Water 210.652 195.814 240.862 145.247 93.1125
100 75.89 171.773 172.297 213.395 75.185

-109-
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Comparisons: Page i of 9
CETIS Analysis Detail Report Date: 10 Mar-06 3:44 PM

Analysis: 09887-3321514209psc

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
% Germination Comparison 01-8369-444 01-8369-8444 10 Mar-06 3:43 PM CETISv1.1.2

Method -Alt H Date Transforn zeta NOL LE oxic Units ChV PMSD
Equal Variance t Two-Sample C >T Angular (Corrected) <100 100 NIA 18.38%

Group Comparisons

Control vs Conc-% Statistic -Critical P-Value MSD Declslon(0.05)
Dilution Water 100 421032 1.85955 0.0015 0.19458 Significant Elfad

ANOVA Table

Source Sum of Squares Mean Square OP F Statistic P-Value Declsion(0.05)
Betseen 04852164 0.85216 1 17.73. 0.00295 Significant Efifect
Error 0.2189753 0.027372 8
Total 0.70419164 0.5125883 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decision(D.01)
Variances Varance Ratio F 3.50066 23.15450 025233 Equal Variances
Distribuion Shapiro-Wilk W 0.81229 0.02044 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Dilution Water 5 0.88000 0.60000 1.00000 0.17889 1.20581 0.88608 1.34528 0.20635
100 5 0.48000 0.40000 0.0000 0.10954 0.76526 0.88472 0.88608 0.11029

Graphics

my LO -------------- - -------------
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000-092-101-1 CEllS"' vi.1 .S-evi Analyst: Z' Approval:____



Comparisons: Page 2 of 9
Report Date: 10 Mar-06 344PMCETIS Analysis Detail Analysis: 04.655-211542D3psc

IPlant Chronic test CH2M Hill

Endpoint Analysis Type Sample Unk Control Link Date Analyzed Version
AG Average Dry Wt. Comparison 01-8369-8444 01-8369"444 10 Mar-06 3:43 PM CETISvI.,2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD

Equal Variance t Two-Sample C>T Untransformed 100 >100 1 1 N/A 4247%

Group Comparisons

Control vs Cone-% Statistic Critical P-Value MSD Declsion(0.05)
Dilution Water 100 1.30792 1.85955 0.1136 5.24509 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square OF F Statistic P-Value Decision(0.05)
Between 34.02485 34.02485 1 1.71 0.22723 Non-Significant Effect
Error 159.1185 19.88983 8
Total 193143456 53.914675 .9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decision(O.01)
Variances Variance Ratio F 1.34066 23.15450 0.78323 Equal Variances
Distibuton Shapro-WIIk W 0.88302 . 0.14132 Normal Distribution

Data Summary Original Data Transformed Data

Cono-% ControlType Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Dilution Water 5 12.351 7.9275 19.27 4.7733
100 5 8.6817 37850 12.067 4.1225

Graphics

0-------------------------------

000-1o -1.5 -1.0 -50. 0 f C0.3s I 1.s tO
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Comparisons: Page 3 of 9
Report Date: 10 Mar.08 3:44 PM
Analysis: 07-9120-206218154209pscCETIS Analysis Detail

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
AG Average Height Comparison 01-8369-M444 01-8369-8444 10 Mar-08 3:43 PM CETISy1.12

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C> T Untransformed 100 >100 1 NIA 42.66%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Declsion(0.05)
Dilution Water 100 -2.3954 1.85955 0.9783 4.53357 Non-Signficant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decision(0.05)
Between 85.284 85.264 1 5.74 0.04349 Significant Effect
Error 118.8764 14.85956 a
Total 204.140442 100.12356 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value - Decision(O.01)

Variances Variance Ratio F 12.95118 23.15450 0.02935 Equal Variances
Distribulon Shaplo-Wilk W 0.86399 0.08503 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 DIlution Water 5 10.627 8.4 12.333 . 1.4595
100 5 16.487 12 25 5.2525

Graphics

1 I Ce

04
10 -tO -U1 -I 0 5 0. 0. 6 1.0 1.5 2.0

CON&, nRaowtS
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CETIS Analysis Detail
Comparisons:
Report Date:
Analyais:

Page 4 of 9
10 Mar-08 34 PM

18-4154-3147/1B4209psc

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Unk Date Analyzed Version
AG Average Wet Wt. Comparison 01-8360-8444 01-839-8444 .10 Mar-06 3:43 PM CETISv1.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal VariancetTwo-Sampis C>T Untransformed 100 >100 1 NA 40.33%

Group Comparisons

Control vs Cono-% Statistic Critical P-Value MSD Decision(O.05)
Dilution Water 100 0.93097 1.85955 0.1896 25.7707 Non-Significant EFtect

ANOVA Thble

Source Sum of Squares Mean Square DF F Statistic P-Value Decision(0.05)
Between 416.1495 416.1495 1 0.87 0.37911 Non-Significant Effect
Error 3841203 480.1504 8
Total 4257.35239 896.29987 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decislon(0.01)
Variances Variance Raio F 2.77655 23.15450 0.34843 Equal Variances
Distribution Shapiro-Wilk W 0.87112 0.10300 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Dlution Water 5 63.903 41A75 82.338 15.946
100 5 51.001 19.99 7&76 25.571

Graphics

1- 30-

0-------------- -------------

0

COM-% Iankits
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Comparisons: Page S of 9
Report Date: 10 Mar-08 3:44 PM
Analysis: 09-233-5934/8154209psc

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
Root Average Dry Wt. Comparison 01-8369-8444 01-8369-8444 10 Mar-06 3:43 PM CETISvI.1.2

Method Ali H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD.
Equal Variance t Two-Sample C > T Untransformed 100 >100 1 N/A 48.88%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Declsion(0.05)
Dilution Water 100 1.36331 1.8595 0.1050 3.82955 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decision(0.05)
Between 19.70663 19.70683 1 1.88 0.20991 Non-Significant Effect
Error 84.82248 10.60281 8
Total 104.529087 30.309438 9

ANOVA Assumptions

Attribute Test Statistic Critical -- P-Value Declslon(0.01)
Variances Variance Ratio F 4.52895 23.15450 0.17261 Equal Variances
Distribulon Shapiro-Wilk W 0.94997 0.66819 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Dilution Water 5 7.866 3.78 14.108 4.1678
100 5 5.059 3.27 8.285 1.9584

Graphics

14
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000-092-101-1 CETISIM vl.1.2rsvi Analyst_..&r.. Approval:____



CETIS Analysis Detail
Comparisons: Page 6 of 9
Report Date: 10 Mar-06 3:44 PM
Analysis: 08.11097.619AIB15 4209psc

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
Root Average Length Comparison 01-8369-8444 01-8369-8444 10 Mar-06 3:43 PM CETISvI.1.2

Method Aft H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSID
Equal Variance t Two-Sample C> T Untransformed 100 >100 1 WA 29.97%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decision(0.05)
Dilution Water 100 -1.8327 1.85985 0.9479 8.53005 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F StatIstic' P-Value Decision(O.05)
Between 176.6801 . 176.6801 1 3.36 0.10421 Non-Significant Effect
Error 420.8409 52.60511 8
Total 597.520996 229.28522 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decision(0.01)
Variances Variance Ratio F 5.88188 23.15450 0.11442 Equal Variances
Distribution Shapiro-Wilk W 0.98660 . 0.99071 Normal Distnbution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Dilution Water 5 28A6 22.5 33 3.91
100 5 38.867 26.333 49 S-4827

Graphics

1- 1 I

1 0
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Comparisons: Page 7 of 9
Report Date: 10 Mar-06 3:44 PM

CETIS Analysis Detail Analysis: 12-8307-1390i8154209psc

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
Root Average Wet Wt. Comparison 01-8369-8444 01-8369-444 10 Mar-06 3:43 PM CETISv1.1.2

Method Aflt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C> T Untransformed 100 >100 1 N/A 45.20%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decison(.05)
Dilution Water 100 0.81841 1.85955 0.2184 51.1856 Non-SIgnificant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decision(O.05)
Between 1268.721 1268.721 1 0.67 0.4362 Non-Significant Effect
Error 15153.4 1894.175 8
Total 16422.1190 3162.8954 9

ANCVAWAssumptons

Attribute Test Statistic Critical P-Value Declsion(0.01)
Variances Varliance Rado F 1.54599 . 23.15450 0.68325 Equal Variances
Diskibuilon Shapir-Wilk W 0.91570 0.32247 Normal Distritution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Dilution Water 5 113.23 51.638 15S.52 47.962
100 5 90.707 51.115 145.1 38.574

Graphics

-LO~~ ~ ~ -L 10_ . . s L 2.0

Conc-% anits
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Comparisons: Page 8 of 9
C Ieport Date: 10 Mar-06 3:44 PMCETIS Analysis Detail Analsis. 7 503154209psc

Plant Chronic test CH2M Hill

Endpoint . Analysis TyA Sample Link Control Link Date Analyzed Version
Total Average Biomass Dry Wt. Comparison 01-8369-8444 01-83694444 10 Mar-06 3:43 PM CETISvI.1.2

Method Alt H Data.Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance ITwo-Sample C>T Untransformed 100 >100 1 N/A 43.16%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decislon(0.05)
Dilution Water 100 1.38453 1.85955 0.1018 8.72574 Non-Significant Elect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decision(b.05)
Between 105.52 105.52 1 1.92 0.20359 Non-Significart Effect
Error 440.3715 55.04644 8
Total 545.891441 160.56639 9

ANOVA Assumptions

Attrbuto Test Statistic Critical P-Value Declslon(0.01)
Variances Variance Ratio F 2.39308 23.15450 0.41876 Equal Variances
Distribution Shapiro-Wilk W 0.91918 0.35017 Normal Distribulfon

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Dilution Water 5 20.217 12.223 33.384 8.8117
100 5 13.721 7.5450 20.11 5.6962

Graphics

- 15
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CETIS Analysis Detail
Comparisons:
Report Date:
Analysis:

Page 9 of 9
10 Mar-08 3:44 PM

1-0304-2843/8154209pso

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Unk Date Analyzed Version
Total Average Blomass Wet W. Comparison 01-8369-8444 01-8369-8444 10 Mar-06 3:43 PM CETISy1.12

Method Alt H 'Data Transform Zeta NOEL LOEL Toxic Units Chv PMSD
Equal VarfancetTwo-Sarmple C>T Untransformed 100 >100 1 NIA 4021%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decision(0.05)
Dilution Water 100 0.92492 1.85955 0.1010 71.2307 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decislon(0.05)
Between 3138.11 3138.11 1 0.86 0.38206 Non-Significant Effect
Error 29346.01 3668.251 8
Total 32484.1157 6806.38GB 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decision(O.01)
Variances Variance Ratio F 1.15620- 23.15450 0.89153 Equal Variances
Distntuon Shapiro-Wik W 0.88991 0.16917 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Dilution Water 5 177.14 93.113 240.88 58.331
100 5 141.71 75.185 213.4 62.721

Graphics
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___C 2 7/?
-Washington Closure Hanford CH LIN OF CUSTODYISAMPLE ANALYSIS REQUEST RC-051-3 Pcwc I or i

ector Comwan Contact Telenhone No. Project CoordinatorCOLLOM JOAN E INER 375-4688 KESSNERJH PrIceCode 8L DataTurnaroand

rolect Designation Samolin Location SAF No. Ar Quliy100 & 300 Area Component of the RCBRA - Inceniotal So 600-1 1 RC-051

Ice Chest No. Field Lo bank No. COA Method of Shipment
EL-1 BESRAS6520

Shinned To Offs1te on1y No. Blu of Ladinu/Air Bill No.
CH12MHILL A060 51

POSSIBLE SAMPLE IAZABDSIIEMABKS
NONE Preservation F
Special Handling and/or Storage Type of Cntainer

NONE 40. of Contaluer(s) I
. 10009 30mg'Volom l jag N 11 (j

s k.(Ir) h sa plam

SAMPLE ANALYSIS sw

Sample No. Matrix - S=I*e Date Sample Time - -___

mas- J10D) 4 SOIL 10-1-3 OS _____

J Ew- SOIL
JaU0wr- SOIL -

*40W SOIL

IJtOWG- SOIL .

N r PMEUM Sigm/Prdot____ NSPECIAL INSTRUCrIONS Matrix

(I) Paick Sim (Dny Sie) - D422. MoiUt Coaaet - 02216: TOC - 9060; pH CSoi) .9045;.
Mntaga4by ,aidald.3 -3 A nm .350.3:lICAnion-30; PccemSolids

RcliaqItshedEyVRobnwed Frot Dblhttie Roevd

Rdsqdished ByaedFDelvedy/ d a DRCeCriV B

RdInquished Dyleanwd Fim Derim Received rSamed n DaWflntim of
RequisheBy/Rtmovwd Fmm DaWmfimm Raccivedli/Sored a - uWiq mon

gerinquished Byf~emovedFmom DmkerrMn 1tehmied BypStmd " in

* aqshd BWwemY Fan nDaerm ~ nDmei

LABORATORY Recived By ift DaSTim

SECTION

ALSAMPLE Dspoali Meihod Disposcd By Daet&7h

s 1POSIfON

EW64E-011 (MOMS/00).



I i -; M

-Washington Closure Hanford CHkN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-SF4 's i e I
CpUector Coeman Contact TeleohineNo. ProleetCoordinator Price Code 8L Data Tnrnnd

.. COLLOM JOAN KESSNER 375-4688 KESSNU CiC

Prolect Desination Samoin Location SAF.No. Air Quality - 45 Days
100 & 300 Area Component of the RCBRA - Incremental So PIT 21 RC-OSI

Ice Chest No. Field Li book No. COA Method of Shipment
EL-15 BESRAS6S2

Shipped To Offilte I ocert, No. Bill of Ladnq/Air Bill No.
CH2NHILL A060 51

POSSIBL SAMPLE HAZARDSIREMARKSeersin- 
--NONE Preservation

Speclal Handling and/or Storage Type of Container

NONE 'o. of Costainer(s)

Volume (0 -

saekaumb suipla

SAMPLE ANALYSIS Wm a

Smple No. . Matrix_ sapie Dole SA__lm M

J10DV4 SOIL

J10DVS SOI-

JIODV6 SOIL

JI0DV7 SOIL

JI0DV8 SOIL

CHAIN OF POSSESSION Sign/Print N nis SPECIAL INSTRUC7IONS Matrix*

ved From - Daf/rkme Bte/ahediliShed 1, Datarrnm This hain of cusdy forndocwmes the rsuer of bulk ItM colkcd soils Ohe CH2M Hill
n Z M ER/p, I&! esv7 9'r0 2 t Con~llistLaboraoey fortnueaeIaprevfcvsndaqudss

R fI d DyRemioveSFA' M Rw BX;d I D9wITime (1) PFdcel Sie (Dy Sieve) - D422; MoishteConcnt- D221;TOC - 006 pH (So)- 9045; a-awo
Nirogon by 1(eidhl - 3514- Anotnia - 350.3 IC Anions . 3O0.0 Pereent Solids W.V

Relinquished BWtmovedFrom Dn=" Received BySIIed Datdmf A-ak

B From Riceived -ByStostd -r6--Art

lqclied fliRhrtM Prom .

LABORATORY Rkcemdfy Dwarlnn
SECTION

fPIAL SAMPLE DIsposal Method Disposed By DaTie

nMON

THI-E-O1l (0/2W2005)



I.

Wahfington Closure Hanford CHAIN F CUSTODY/SAMPLE ANALYSIS REQUEST RC-05I-9 P .O .
'i1ector Comnany Cot et Telenhone No. Project Coordinator
I.. COLLOM JOAN KESSI ER 375-4688 KESSNER,JH PriceCode SL Data Turnaround

roiect Desicnnlion Sampling Loc. on SAF No. Air Quality 45 Days
100 & 300 Area Couipqoncnl 0( 1h RIIR A - incn.vmeI So Upland Back 11 Wvuled-I00-F-2 RC-051

:e Chest No. Field Lotbook 'o. COA Method orsh[pnmeni
EL-156 BESRASG520

bionid To OfTsite Pronert No. Bill of Lading/Air Bill No.
CH2M ILI A060151

POSSIBIA SAMPLE IA7.ARDS/REMARKS
Po/en/ia/Iy Radioeddirc Pj CrVation

Special Handling and/or Storage TPp0 Container

NONE No.or ontalner(s) I

V lume 1 Lf~j
-.kMani, s - - -

SP-dul Toeduky

SAMPLE ANALYSIS s.MM.£0
ASMh e2172

Sample No. M2Ais * Sample Date S le Tim. - ,.Vc.

hODT8 SOIL lid 57 _L

CHAIN OF POSSESSION ig/rint Names SPECIAL KNSTRUCTIONS Ma *

t PKE~ d Dadrh It d Byae I 32 akv owt-D1ITO-90.H!fl-945
Particle Size (Dry Siev)- D422: Mosst eCoacrn - "I:TOC- 90pH(Si)-90

'tL2' ri gen by Kjcldshl - 331.3; Annia - Me.3: IC AU% - O0: Percent Solid so-nw

2 -- 0 3 -a- S

ttioqlihkd IlyiRend Fgusn Dlkfa Received By/Staned In DOsdT IIOy ltI

0-~~ ...h S p -l
Ainqoicd Bylfenoved rnna nItrrir Received By/Starnd I Da a-va ur

lingq.hd By/Airnswed PAMn awia Received Dy/Sned In oia

.ABORATORY R NW fIdy
SFi'.TION

IN SMPEDi MoMdISW bispasw By seTn
DI SITION

-fJ-EE-O1 1 (08/29/2005)



aashington Closure Hanford CR/IN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-O51-15 S I or I.
Coltbutor Comoany ontact Telechone No. Proicet Coordinator

LICOLLOM JOAN 4ENER 375-4688 KESSNERJH - Price Code 8L Data Turpartnd

Proleet Desienation Sansoling ocatlon SAF No. Air Quality 45 Days
100 & 300 Arc Conponent of th RCBI3A - incrernental So Upland adve Reference-Cennal Plateau RC-051

leeCestNo. Field Log okNo. COA Method of Shipment
EL-159 . BESRAS6520

SWiDoed To Ow~ite Pr nerty No. Bill of Ladinf/Air Bill No.
CH2MHILIL A0 1 5

POSSIBLESAMPLE IA7ARDS/REMARKS
NONE ratio

Special Handling and/or Storage alor Cntainer

NONE N.ofontainr(s)

Volume 0o 4

Smha.$1)6s SSiP.M
Svccb Tc*q

SAMPLE ANALYSIS . 5.. Kn
To~kd

Sample No. Malrix * Sample Date Sa*Tpie Trne .- i 4 Q
J110m SOIL I1-US-05 ' .o ____ 1 1

CHAIN OF POSSESSIO) , Sign/Print Nspes. SPECIAL INSTRUCTIONS Matrix

Relii Byctved Fnmn Rtceidw Rmd Stoctd I. This chain ofenwdy fbm documents hg nasfer orbulk lied coUecwd ioils to 1h CH2M Hill
- -- Comil.is bbofmty 1h, inenanIl pmpanion and al~quoSins.

dA FLp b6 0Pwticle Size (Dy Slew) - D ; Moisie Conn- D221;7CC- 9000 pH (Soio- 90.5; S-hlDoar '*Dat w-w
7 11A " nby " jeIda - 3SI.2; An.osi..aS0.3; IC Anion, -300.0: reer Solids

L i i . :. /-/

Ralinqcisbcd ByRavnvld Pmmn Diarri"t Received BeSloved In DudTeinte ROTT

Relisquiisd By~Reumved Fron DawIrdTbm Received BSwOed E.Dsert /

Relimquished BlRenwwd Fm, Datrim Recefied BpVord In DattIrhft

LABORATORY Rceehtd fly Tha Durc
SECTION

FIN JLSAMPLE Disposal Medod Diposed By DaTkiac

l-OSITION

1-l*E-011 (08*29=205)
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Wwhington Closure Hanford CHAI OF CUSTODY/SAMPLE ANALYSIS REOUEST RC-051-12 -I I or 

Collect CoRmany C tact TelenhoneNo. Proiect Coordinator
LCO M JOAN KENER 375-4688 KESSNERJH PuceCode BL DataTurnaround

Prolect Desienation Samnline Lo tion SAF No. ir Quality 45 Days100 & 300 Am Componcnc orthe RCBRA - Incremental So Uplnd Ba kfill Low-) 16-DR-l&2 RC-05 A J AI

1e Chest No. Field Loeb No. COA Method orShipment
I EL-1596 I BESRASGS20

Shipped To Offsite ProotyNo. Bill of Ladinv/Air Bill No.
CH2MIIILL A060151

POSSIBLE SAMPLE HAZARDSJREMARKS
NONE p e -tlon

Special Handling and/or Storage Typ of Container

NONE No. Conitoner(s)

Voltime

Scebnn()M Soidle

SAMPLE ANALYSIS Sea wn

SampleNo. Manrx * S 'enplDate . ' Titme ... :,..... . z"
JIODV1 _ _ __ SOIL__-____ -

CHAIN OF POSSESSION Sign/Print Kamm_ SPECIAL rNSTRUCTIONS Matrix *

RtWlpJISd BCAyed From, . ccivd wied In Dna,-in. T chain orcusodyfoondocul die natmr okfbtdk leW collceted soils to die CHZM Hl
kEh 4 , r/ .3eJ .- Covallis , kb.wy fr ie..u.a. pr.do and siquOtns -

utcd lyt I ed Frtan, 0S- (1) Paiije Sizc (Dry sieve) - D4f2: Mot., Comran - D22Id; TOC - 9060; pH (Soil) - 9045:
_ioSca by Kjdldslt. 35l.2: Ananoni* - 350.3: IC Anions - 300.0: Pmenra Solids

telinsUied WfRanmd I'm Da.TWnc ReccIwdBVS#OstdJn Dmetfn /Twts.
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tWashington Closure Hanford C N OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-051-16 1asm J. of I
Collfor Coemna y Contact Telephone No. Proiect Coordinator

L.COLwM JOA ESSNER 375-4688 - KESSNER ,JH Price Code 8L Dam Turn'arond

Protect Dchienntion Somnli Location SAF No, Air Quality 45 Days
100 &300 AreComn nt oF heRCBRA -luImentaI So Uple 4 tive Elevotod-JA Jones RC-051

Tee Chest No. Field L a kNo. COA Method of Shipment
EL-I ; I BESRAS6520

Shinned To Offifte 1ny No. DINI of Ladlau/Air Bill No.
CH2MHILL A06C I

POSSIBLE SAMPLE HAZARDS/REMARKS

NONE Presermajon

Special Handling and/or Storage ype of Container

NONE i ofContainer(s)

Volume S 10

Specia Texikiy

SAMPLE ANALYSIS SaN.a

Samle No. Matrix Samnple Date Sample Tin .-- _. _< W 's 7. T
J10DV3 SOIL (

CHAIN OFr POSSESSION Sign/Print Natoes SPECIAL INSTRUCTIONS Matrix.*

SI. F D no: Or.C% This chaim of cuaxloy lines domwnes dho brawler ofbulk Sol colkeWte sails to the CB2M HillJI
SCOV.WiS laboMary tr nmrnnl pr otand al4usil .00m

D iefF d DIa" Received in Delerme (1) PartIcle Size (Dry Sieve) - D422; Moisne Contest - D2316; TOC - 9060; pH (SOil) - 9045: -E.d.

'r. .-. ,r( 2. #c -, o Nitrogen by KjI&dM - 3S.2: Anshns, - 350.3: IC Anions -s3aO. Pesme Solids

Reliniuished BytemavmdFicn l'Datirw Receiad By3sontl / -16 -11a O(

RMAiquibed ysRnemtotd Finn Dain. Received B3Swred In D24drime -

RelInquished Byftcnd Fromi Derfdlnt Received BOwBoredIn DaUw/rim

Relinquishd ByfResImmed Piom larrm Received BytSiondIn DateInsId

LABORATORY Received Sy TDac
SECTION
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rolic Company Col tact Telephone No. .. Proicel Coordinator
L. C LOM JOAN KES NER 375-4688 KESSNER, JH Priee Code SL Data Turnaround

Prolect Desimnation : Samnilina stion SAF No. Air Quality 45 Days
100 & 300 Ar=a Component of the RCBRA - Incremental So Riparian El vaed-Site #3 Upriver I00-D RC-051 -

Ice Chest No. Field Loeboo No. COA Method ofSbiument
EL-1596 BESRAS6520

Shinned To Oinlte Prom ty No. - Bill of Ladi/Air Bill No.
CH2MHILL A060151

P L S AMPLE HAZARDS/RE MARKS
NONE Po Nos

Special Handling and/or Storage Type of ontailier

NONE No.o Container(&)

Vale= 10003 -M00r - r
s&.(I). soiri t-'

SAMPLE ANALYSIS seM Tof*
S.oNmk

JIODV0

Sample No.

SOILi

IS irDo s 'ime

t co

CHAIN OF POSSESSION Sign/Print Names SPECIAL INSrRUCTIONS t x
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Wsshington Closure Hanford CHAI OF CUSTODY/SAMPLE ANALYSIS REOUEST RC-051-20 Nr 4 or I
ColcwM Comaey C ntact Teleahone No. Proiect CoordinatorL CPWOM JOAN KE SNER 3754688 XESSNERJH Price Code SL Data Turnaround

Proiect Designation Samoling LeAtion SAF No. Air Quality 45 Days
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lee Chest No. Field Loglo k No. COA Method OfShinment
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Shimned To Offlsite Pros niv No. Bill of Ladine/AIr Bill No.
.. ..... .. . . .. A06015
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NONE No. f Container(s)

Volvine los 4

seen()b sgl Phs

SAMPLE ANALYSIS mu a -

Sample No. Mwix Sanple Date Sample Time T -

J10U5 SOIL I 1-2L. -5L

CHAIN OF POSSESSION IM SigmPrInt Name; SPECIAL INSTRUCTIONS MatrjO
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Relinquishud By/Remved Frosm DabWrh'mnl Received By/BlondIn Dawn
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WVashington Closure Hanford CiA 4 OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-051-6 Paw I of I

Colkce Coapany C nad Telephone No. Project Coordinator
L I LOM JOAN KE SNER 3754688 A KESSNEE. JH Price Code 8L Data Turnaround

Project Designation Samplin Lqation SAF No. Air Quality 45 Days
100 & 300 Area ComIponent ofihe RCSRA - Incremental So Riparian I brence-Sie #13 Veila Bridge . RC-051

Ice Chest No. Field Locbh k No. COA Method ofShinment
EL-596 BESRAS6520

Shipped To OffsIte Pro fty No. Bill of Ladips/Air Bill No.
CH2MHILL .---- A0601 51 - . . . . . .. . . . . .

POSSBIBLE SAMPE HAZARDS/RE MARKS
NONE Ireservation

Special Handling nd/or Storage TyO tlof ContWaa

NONE No. Yf Contdincr4(s)-

Volume 1--:3 080r

Swb.min to,&fk

SAMPLE ANALYSIS sn aOV&Tarkfl

ASTM 217

S3n 1p0 No. Matrix * Sample Dc SanmphTie * :..
J10DT9 SOIL 1z -e 5 (00 >4; X "0

CHAIN OF POSSESSION Sign/Print Namm SPECIAL INSTRUCTIONS Marix
ied % Fwom Daterme ' ByOSared In .This cain ofcwody hem, docmena On asfer of bol ricid colkected soils to the CH2M Hin

eaqI 09 ur ZA Consi laborwxy R intrnenal prarnation and alpslat. js
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INTRODUCTION

CH2M HILL conducted acute screening bioassay tests using the nematode (Caenorhabditis
elegans) on soil samples provided by the ELR Consulting for the Washington Closure
Hanford project. The tests were conducted in two rounds from February 2 through 3, 2006,
and February 13 through 14, 2006.

METHODS AND MATERIALS

TEST METHODS

The chronic test methods were performed according to: Standard Guidefor Conducting
Laboratory Soil Toxicity Tests with the Nematode Caenorhabditis elegans, ASTM B 2172-01
(2001).

TEST ORGANISMS

The nematodes used were obtained from CH2M HILL's in-house cultures and were age
synchronized as 4 day old organisms at test initiation. All organisms tested were fed and
maintained during culturing, acclimation, and testing as prescribed by the ASTM protocol.
The test organisms appeared vigorous and in good condition prior to testing.

CONTROL SOIL

The control soil used in the tests was 70 grade silica sand.

HYDRATION WATER

The water used to hydrate the control and test soils was Milli-Q equivalent de-ionized water.

TEST CONCENTRATIONS

The concentrations tested in the nematode test were 100 percent test sample with control soil
alone for the control. For the nematode test, 30 organisms per concentration were used with
three test chambers per concentration and 10 organisms per chamber.

SAMPLE COLLECTION

The soil samples were collected from October 31, 2005, through December 6, 2005. The
samples were stored in the dark at 4*C until test solutions were prepared and tested. Chain of
Custody for sample collection is provided in Appendix C.
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SAMPLE CROSS-REFERENCE TABLE

Table 1 provides a cross-reference of the Client ID numbers, sampling dates, sampling
locations, Nematode test sample identification (SDG) numbers, and Analytical Lab SDG
numbers.

Table I
Sample Cross-Reference

Client ID Sample Sample Nematode Analytical
Date Location test SDG Lab SDG

J10DW4 10/31/2005 600-131 BN1542-01 E2748

J10DV4 11/08/2005 PIT 23 BN1542-02 E2801

J10DT8 11/14/2005 Upland Backfill Elevated-100-F-2 BN1542-03 E2831

J10DV2 11/15/2005 Upland Native Reference-Central BN1542-04 E2846
Plateau

J10DVI 11/15/2005 Upland Backfill Low-116-DR-1&2 BN1542-05 E2847

J10DV3 11/16/2005 Upland Native Elevated-JA Jones BN1542-06 E2857

Jl0DV0 11/21/2005 Riparian Elevated-Site #3 BN1542-07 E2877
Upriver 100-D

J10LJ5 11128/2005 Riparin Low-Site #10 BN1542-08 E2897
Downriver 100-D

J10DT9 12/06/2005 Riparian Reference-Site #13 BN1542-09 E2953
Vernita Bridge

SAMPLE PREPARATION

Test soils and control soil were dried and homogenized prior to use. For each replicate, 2.33
g dry weight of soil was added to each test chamber. The soils were then hydrated to 40
percent of the dry weight by addition of hydration water (0.93 ml) and test chambers were
then covered. In addition, 23.3 g of soil was added to a surrogate chamber and hydrated to
provide for pH measurements. All test chambers were allowed to equilibrate at test
conditions for seven days prior to test initiation.
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TEST INITIATION

Tests were initiated by the addition of 10 test organisms to each test chamber. Organisms
were added to test chambers in random order.

TEST TERMINATION

Tests were terminated after 24 hours. The contents of the test chambers were added to a
centrifuge tube, 10 ml of Ludox-AM silica solution added, and each tube was hand shaken to
suspend the nematodes into the Ludox solution. The tubes were then centrifuged to
concentrate the soil and the supernatant transferred to a 15 cm petri dish and allowed to sit
for 15 minutes. The petri dish was then placed under a dissecting microscope and the
nematodes were retrieved and inspected. The recovered test organisms were recorded as
alive (responded with independent movement to tactile stimulation) or dead. Missing or un-
recovered test organisms are scored as dead during data analysis.

TEST ACCEPTABILITY CRITERIA

The test must meet the following two test acceptability criteria to be considered valid:

* A minimum of 80 percent of test organisms must be recovered, both in the control
and each test concentration tested.

* The controls must achieve a minimum 90 percent survival.

MONITORING OF BIOASSAYS

The soil pH was measured from surrogate test chambers at test initiation. Temperature was
monitored in the test incubator at test initiation and termination.

DATA ANALYSIS

The endpoints measured during the nematode test included survival over the 24 hour
exposure period. The statistical analyses performed were those outlined in Standard Guide
for Conducting Laboratory Soil Toxicity Tests with the Nematode Caenorhabditis elegans,
ASTM B 2172-01, using CETIS version 1.1.2. Equal Variance t Two-Sample Test was used
to compare the survival data between the control and each test soil. When the assumptions of
normality or homogeneity of variance necessary for Equal variance t Two-Sample Test could
not be met, Unequal Variance t Two-Sample Test was used to analyze the data.
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RESULTS AND DISCUSSION

ACUTE RESULTS

Table
2006.

2 summarizes the survival data for the nematode acute test initiated on February 2,

Table 2
Caenorhabditis elegans Results

Test initiated on February 2, 2006
Client ID Percent Percent

Survival Recovered
Control 90.0 100

JI0DV1 63.3' 86.7
JI0DV3 90.0 97.7
JI0DVO 56.7 - 90.0
JiIOls 80.0 96.7
J10DT9 76.7 93.3

S Indicates a statistically significant reduction when compared to the control at the p
equal to 0.05 level usin Equal Variance t Two Sample Test.

The nematode results indicated no statistically significant reduction in survival in the
J10DV3, J1OLJ5, and J1ODT9 samples and a statistically significant reduction in survival in
the Ji0DV1 and Ji0DV0 samples when compared to the control.

Test acceptability criteria was met with control survival of 90.0 percent and recovery of test
organisms was greater than 80 percent in all test concentrations.
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Table 3
2006.

summarizes the survival data for the nematode acute test initiated on February 13,

Table 3
Caeiorhabdids etegans Results

Test initiated on February 13, 2006
Client ID Percent Percent

Survival Recovered
Control 90.0 96.7

JIODW4 90.0 93.3
J10DV4 83.3 86.7
JlODT8 73.3 a 83.3
JlODV2 83.3 93.3

t Indicates a statistically significant reduction when compared to the control at the p
equal to 0.05 level using Equal Variance t Two Sample Test.

The nematode results indicated no statistically significant reduction in survival in the
JIODW4, JlODV4, and JIODV2 samples and a statistically significant reduction in survival
in the JlODT8 sample when compared to-the control.

Test acceptability criteria was met with control survival of 90.0 percent and recovery of test
organisms was greater than 80 percent in all test concentrations.

Test temperatures remained at 201 I*C. The tests proceeded without interruption or incidents
that could have affected test results.
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REFERENCE TOXICANT TEST

The results of the reference toxicant test conducted in January with cupric chloride indicate
that the test organisms were within their respective sensitivity range based on EPA guidelines
(EPA 1994). The LC, value and control chart limits are listed in the table below.

Table 4
Chronic Reference Toxicant Tests (ug/L)

Species (test) LC. Control Chart Limits
Caenorhabditis elegans (survival) 98.2 52.3 to 120.1

CERTIFICATION STATEMENT

I certify that this data package is in compliance with the Statement of Work, both technically
and for completeness, for other than the conditions detailed above. Release of the data
contained in this hard copy data package has been authorized by the Laboratory Manager or a
designee, as verified by the followin signature:

-8-



APPENDIX A
RAW DATA SHEETS

-9-



W, M ThrODE TOXICrrY TEST SO[L QUALITY AND TEST CHALN .R ASSIGNMENT DATA
Client Hanford Tech. 0 Hns tV 24 rs Nfl Beginning, Date Z7 - O Time QS16
Sample Description see below Time 0 Hrs rlq, 24 Hrs fl Ending, Date t-'3-' Time .O ffi
Test Spedi Caenorhabditis elerans ID#: Nemn 067

Coiments:
Lab ID Soi PH Soil % Moisture Soil T (C)

0 hr 24hr 0 hr _hr 24 hr All test soils were dried during sampling process.

Lab Control 32 3 Each test chamber has 2.33 _ dry wt. soil + 0.93 ni Milli-Q water (40% of sry wt.).

E284701 .2-X. 3 Samples hydrated 7 days prior to test initiation.

E285701 __.3 -A.' .SArvq f PAP va4At- O-SM iJw AA 1

E297701 1

E289701 I . ______

E295301 1.-3 21. _

Chamber Chamber Chamber
Lab ID Field ID Replicate # Lab ID Field ID Replicate # Lab ID Field ID Replicate #

LabControl 70gradeSilicasand A 8 E289701 )a 3'5 A Ii 0
Lab Control 70 grade Silica sand B 18 E289701 B 13 0
Lab Control 70 grade Silica sand C 3 E289701 C 4 0

E284701 a least A 15 E295301 1r9 A 17 0
5284701 rqz-or B 14 E295301 B 9 0
E284701 C 16 E295301 C 7 0
E285701 A 2 0 0
E285701 t,.a- B 5 0 0
E285701 C 6 0 0
E287701 TJ OwcJ A 1 0 0

0E287701 6%c - 07 B 12 0 0
2287701 C 10 0 0



MHIL NEMATODE TOXICITY TEST SURVIVAL DATA

Client
ample Description

rest Species: _

Test Initiation:

Hanford
Lab WD# see Assignment Data sheet

Caenorhabdiis elerans *

Tech: Tech:

1DM: Nemaf h
Time: 0sQ

Beginning,Date 2-2.-IAt Time O Sn
Ending, Date 2.-s -o to Time 0%3

TestTennination: Tech: Tech: Time: _%P__

Start #ave # dead
Chamber Count Ibund found
Number 0 24 In 24 hr

1 10

2 10 0

3 to q
4 10 q
5 10 10

6 10

7 10

8 10

9 10 >

10 10 7

I1 10 1
12 10 /

13 10 ?

14 10 1 3
15 10 7 0

Comments:

I w nr1ahk,

I sJ& -iI &*,vt d

n&cL of ;xg? 1tnA
C 4nuyft4e

Start # alive # dead
Chamber Count found found
Number 0 24 In 24 hr

16 10 q
17 10

18 10 _

19 10

20 10

21 10

22 10

23 10

24 10

25 10

26 10

27 10

28 10

29 10

30 10

Comments:
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CETIS Test Summary
Page 1 of I

Report Date; 16 Feb-06 3:05 PM
Test Link: 0978 -86931815420 5cea

CETISm vi.1.2rev
-12-

Analyst:, z Approval:

Nematode 24 hourAcute test CH2M Hill

Test No: 17-4335-2950 Test Type: Nematode Survival Duration: 24h
Start Date: 02 Feb-06 08:50 AM Protocol: ASTM E2172-01 (2001) Species; Caenorhabditls elegans
Ending Date: 03 Feb-06 08:35 AM Dil Water: Source: In-House Culture
Setup Date: 02 Feb-08 08:50 AM Brine:

Sample No: 06-5742-9955 Code: B1542-05 Client:
Sample Date: 15 Nov-05 Material: Soil Project:
Receive Date: Source. Hanford
Sample Age: 79d Sh Station:

Comments: J10DVI, E284701

Comparison Summary

Analysis Endpoint NOEL LOEL ChV PMSD Method
04-1973-5798 % Survival <100 100 NIA 11.50% Equal Variance t Two-Sample

% Survival Summary

Conc-/% Control Type Reps Mean Minimum Maidmum SE SD CV
0 Control Sed 3 0.90000 0.90000 0.90000 0.00000 0.00000 0.00%
100 3 0.83333 0.50000 0.70000 0.06667 0.11547 18.23%

% Survival Detail

Conc-% Control Type Rep I Rep 2 Rep 3
0 Control Sed 0.90000 0.90000 0.90000
100 0.70000 0.70000 0.50000

ODO-092-101-1



Comparisons: Page I of 1
Report Date: 16 Feb-06 3:05 PM
Analysis: 04-1973-5798,B1 54205ceaCETIS Analysis Detail

Nematode 24 hour Acute test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
% Survival Comparison 09.9781-8693 09-9781-8693 16 Feb-06 3:05 PM CETISvI.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD

Equal Variance t Two-Sample C>T Angular (Corrected) <100 100 N/A 11.50%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Dcision(0.05)
Control Sed 100 4.76008 2.13185 0.0045 0.14622 Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decision(0.05)
Between 0.1598792 0.159879 1 22.6 0.00890 Significant Effect
Enor 0.0282244 0.007056 4
Total 0.18810356 0.1689353 5

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Declsion(0.01)
Variances Variance Ratio F 4767834000 199.00000 0.00000 Unequal Variances
Dilibution Shapiro-Wk W 0.81374 0.07784 Nomnal Distibutlon

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Control Sed 3 0.90000 0.90000 0.90000 0.00015 1.24905 1.24905 1.24905 0.00016
100 3 0.63333 0.50000 0.70000 0.11547 0.92257 0.78540 0.99116 0.11879
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CETIS Test Summary Report Date:
Test Link:

CETIS" vl.1.2revI

Page 1 of I
16 Feb-06 3:25 PM

11- 9 227-7826/B154206cea

-14-
Anayst:j ~ Appromel:___

Nematode 24 hour Acute test CH2M Hill

Test Not 09-5017-4586 Test Type: Nematode Survival Duration: 24h
Start Date: 02Feb-0608:50AM Protocol: ASTME2172-01 (2001) Species: Caenorhabditiselegans
Ending Date: 03 Feb-06 08:35 AM DII Water: Source: In-House Culture
Setup Date: 02 Feb-08 08:50 AM Brine:

Sample No: 09-1115-2498 Code: 8 B1542-06 Client:
Sample Date: 18 Nov-05 Material: Soil Project:
Receive Date: Source: Hanford
Sample Age: 78d 8h Station:

Comments: J10DV3, E285701

Comparison Summary

Analysis Endpoint NOEL LOEL ChV PMSD Method
10-3091-8870 % Survival 100 > 100 NIA 15.32% Equal Variance t Two-Sample

% Survival Summary

Conc-% Control lype Reps Mean Minimum Maximum SE SID CV
0 Control Sd 3 0.90000 0.9O 0.90000 0.00000 0.00000 0.00%
100 3 0.90000 0.80000 1.00000 0.05774 0.10000 11.11%

% Survival Detail

Conc-% Control Type Rep I Rep 2 Rep3
0 Control Sed 0.90000 0.90000 0.9000
100 0.80000 1.00000 0.90000

000-092-101-1



CETIS Analysis Detail
Comparisons:
Report Date:
Analysis:

Page 1 of I
16 Feb-06 3:25 PM

10-3091-O8l0,B154206ca

Nematode 24 hour Acute test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
% Survival Comparison 11-9227-7826 11-9227-7826 16Feb-063:07 PM CETISvl.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance I Two-Sample C > T Angular (Corrected) 100 >100 1 N/A 15.32%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Declsion(0.05)
Control Sod 100 -0.0798 2.13185 0.5299 0.18777 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decision(O.05)
Between 7.401 E-05 7.40E-05 1 0.01 0.94026 Non-Significant Effect
Error 0.0465461 0.011637 4
Total 0.04662009 0.0117105 5

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decision(0.01)
Variances Variance Ratio F 7862854000 199.00000 0.00000 Unequal Variances
Disribution Shapiro-Wilk W 0.84220 0.13594 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 ControlSed 3 0.90000 0.90000 0.90000 0.00015 1.24905 1.24905 124905 0.00016
100 3 0.90000 0.80000 1.00000 0.10000 1.25607 1.10715 1.41202 0.15256
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Analyst - Approva:GOO-M92-101-1



CETIS Test Summary
Report Date;
Test Link:

CETIS" vl1.2rev

Page 1 of 1
18 Feb-08 3:08 PM

10-4312-1695/8154207cea

-16-
Analyst- Approval:

Nematode 24 hour Acute test CH2M Hill

Tast No: 10-7374-9443 Test Type: Nematode Survival Duration: 24h
Start Date: 02 Feb-06 08:50 AM Protocol: ASTM E2172-01 (2001) Species: Caenorhabditis elegans
Ending Date; 03 Feb46 08:30 AM Dil Water: Source: In-House Culture
Setup Date: 02 Feb-06 08:50 AM Brine:

Sample No: 05-1608-3151 Code: 81542-07 Client:
Sample Date: 21 Nov-05 Material: Soil Project:
Receive Date: Source: Hanford
Sample Age: 73d 8h Station:

Comments: J10DV0. E287701

Comparison Summary

Analysis Endpoint NOEL LOEL ChV PMSD Method
02-6442-2122 % Survival < 100 100 NIA 15.69% Equal Variance I Two-Sample

% Survival Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Control Sed 3 0.90000 0.90000 0.90000 0.00000 0.00000 0.00%
100 3 0.5667 0.40000 0.70000 0.08819 0.15275 26.96%

% Survival Detail

Conc-% Control Type Rep I Rep 2 Rep 3
0 Conrol Sed 0.90000 0.90000 0.90000
100 0.60000 0.40000 0.70000

000-092-101-1



Comparisons:
Report Date:
Analysis:CETIS Analysis Detail

Page 1 of 1
16 Feb-06 3:08 Pm

02-6442-2122/0154207cea

Nematode 24 hour Acute test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
% Survival Comparison 10-4312-1695 10-4312-1695 16 Feb-06 3:08 PM CETISv1.1.2

Method Alt H Data Transform Zeta NOEL LEL Toxic Units ChV PMSD
Equal Variance I Two-Sample C> T Angular (Corrected) '100 100 N/A 15.69%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decision(O.05)
Control Sod 100 4.39424 2.13185 0.0059 0.19166 Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Declslon(O.05)
Between 0.2341103 0.234110 1 19.31 0.01174 Significant Effect
Error 0.0484969 0.012124 4
Total 0.2826072 0.2462346 5

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Declsion(.01)
Variances Variance Ratio F 8192392000 199.00000 0.00000 Unequal Varances
Distributlon Shapiro-Wilk W 0.87536 0.24842 Normal Disbribution

Date Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Control Sod 3 0.90000 0.90000 0.00000 0.00015 1.24905 1.24905 1.24905 0.00016
100 3 0.56667 0.40000 0.70000 0.15275 0.85398 0.68472 0.99116 0.15572
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Approval:_____Analyst: Z'000-092-101-1



Page 1 of 1
Report Date: 18 Feb-05 3:09 PM
Test Link: 01-8258-7180/Bl54208ceaCETIS Test Summary

CETISU v1.1.2revl

-18-
Analyst: Approval:_

Nematode 24 hour Acute test CH2M Hill

Test No: 18-5411-2771 Tetlype: Nemalode Survival Duration: 24h
Start Date: 02 Feb-06 08:50AM Protocol: ASTME2172-01 (2001) Species: Caenorhabdltiselogans
Ending Date: 03 Feb-06 08:35 AM DII Water: Source: In-House Culture
Setup Date: 02 Feb-0 08:50 AM Brine:

SampleNo: 15-5450-5055 Code: B1542-08 Client:
Sample Date: 28 Nov-05 Material: Soil Project:
Receive Date: Source: Hanford
Sample Age: 66d 8h Station:

Comments: J10L5, E289701

Comparison Summary

Analysis Endpoint NOEL LOEL ChV PMSD Method
17-2393-1486 % Survival 100 >100 N/A 12.55% Equal Variance t Two-Sample

% Survival Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Control Sed 3 0.9oo 0.90000 0.90000 0.00000 0.00000 0.00%
100 3 0.80000 0.70000 0.90000 0.05774 0.10000 12.50%

% Survival Detail

Conc-% Control Type Rep i Rep2 Rep 3
0 Control Sod 0.90000 0.90000 0.90000
100 0.70000 0.80000 0.90000

000-092-101-1



CETIS Analysis Detail
Comparisons:
Report Date:
Analysis:

Page 1 of 1
16 Feb-06 3:09 PM

17-2393-1486M1 54208cea

Nematode 24 hour Acute test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
% Survival Comparison 01-8258-7180 01-8258-7180 18 Feb-06 3:09 PM CETISvI.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ClIV PMSD
Equal Variance t Two-Sample C> T Angular (Conected) 100 >100 1 N/A 12.65%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Declsion(0.05)
Control Sed 100 1.78704 2.13185 0.0742 0.15897 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Declsion(0.05)
Between 0.0266382 0.028638 1 3.19 0.14846 Non-Significant Effect
Error 0.0333653 0.008341 4
Total 0.06000343 0.0349795 5

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Declsion(0.01)
Variances Variance Ratio F 5836268000 199.00000 0.00000 Unequal Variances
Distribution Shapiro-Wilk W 0.84832 0.15255 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Msximum SD
0 Control Sad 3 0.90000 0.90000 0.90000 0.00015 1.24905 1.24905 1.24905 0.00016
100 3 0.80000 0.70000 0.90000 0.10000 1.11578 0.99116 1.24905 0.12916
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Analyst: ' Approval:000-092-101-1



Page 1 of 1
Report Date: 16 Feb-06 3:11 PMCETIS Test Summar Test Link: 03-7488-5492/154209cea

Nematode 24 hour Acute test CH2M Hill

Test No: 16-2208-0421 Test Type: Neminatode Surival Duration: 24h
Start Date: 02 Feb-06 08:50 AM Protocol: ASTM E2172-01 (2001) Species: Caenorhabditis elegans
Ending Date: 03 Fe-0 08:35 AM Dil Water: Source: In-House Culture
Setup Date: 02 Feb-06 08:50 AM Brine:

Sample No: 07-3184-0122 Code: 81542-09 Client:
Sample Date: 06 Dec-05 Material: Soil Project:
Receive Date: Source: Hanford
Sample Age: 58d 8h Station:

Comments: J10DT9, E295301

Comparison Summary

Analysis Endpoint NOEL LOEL ChV PMSD Method
04-5863-3854 % Survival 100 >100 N/A 18.94% Equal Variance t Two-Sample

% Survival Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Control Sod 3 0.1OOD 0.90000 0.90000 0.00000 0.00000 0.00%
100 3 0.76687 0.60000 0.90000 0.08819 0.15275 19.92%

% Survival Detail

Conc-% Control Type Rep I Rep 2 Rep 3
0 Contm Sed 0.90000 0.90000 0.90000
100 0.60000 0.80000 0.90000

-20-
Analyst ,- Approval:ODD-092-101-1 CETISw v1.1.2rsvl



CETIS Analysis Detail
Comparisons: Page 1 of I
Report Date: 16 Feb-06 3:11 PM
Analysis: 04-5863-3854/8154209cea

Nematode 24 hour Acute test CH2M Hill

Endpoint Analysis Type Sample Link Control Uink Date Analyzed Version
% Survival Comparison 03-748-.5492 03-7488-5492 16 Feb-06 3:11 PM CETISv1.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C> T Angular (Corrected) 100 >100 1 N/A 18.94%

Group Comparisons

Control vs Conc.% Statistic Critical P-Value MSD Decision(0.05)
Control Sed 100 1.59353 2.13185 0.0931 022514 Non-Signifant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decision(0.05)
Between 0.0424816 0.042482 1 2.54 0.18626 Non-Significant Effect
Error 0.0669179 0.016729 4
Total 0.10939945 0.0592110 5

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decision(0.01)
Variances Valance Ratio F 1130419000 199.00000 0.00000 Unequal Variances
Distribution Shapo-Wilk W 0.85641 0.21226 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Control Sed 3 0.90000 0.90000 0.90000 0.00015 1.24905 124905 1.24905 0.00016
100 3 0.76667 0.60000 0.90000 0.15275 1.08076 0.88608 1.24905 0.18292
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aM9.. LFoDE ToxICITY TEST SOIL QUALITY AND TEST CHANA.R ASSIGNMENT DATA

Client Hanford Tech. 0 Hs AfW 24 Ha ) BeginningDate ~2--f3-n _ Time OrO30
SampleDescription see below Time 0HM Q 05 24Hrs nA3O Ending,Date 2z-g-oo Time 09 __
Test Sped Cagnorhabd ils elgares ID#: Nem 009,

Lab ID Soil PH Soil % Moisture Soil Tem r turComme)t-

0 hr 24 hr 0 hr 0 hr 24 hr All test soils were dried during sampling proces.

Lab Control -7.12 2. H B Each test chamber has 2.33 g dry wt. sl+0.93 n il Milli-Q water (40% of sry wt.).

B274801 -. (P- 20 ' Samples hydrated 7 days prior to test initiation.

E280101 7.5 ID 7 . .

E283101 - . 2.- ~2 1 z .Q

E1284601 -(.01

Chamber Chamber Chamber
Lab ID Field ID Replicate # Lab ID Field ID Replicate # Lab ID Field ID Replicate #

Lab Control 70 grade Silica sand A 1 B284601 A 13 0
Lab Control 7D grade Silica sand B 14 E284601 B 8
Lab Control 70 grade Silica sand C 4 E284603 C 10

E274801 3j1 :ow9 A 11
E274801 7,0--01 B 15
E274801 C 3
E280101 1Tieovi,7t.vvC pw1, A 2
B280101 S*.*7 O' d B 5
E280101 I-*> C 6
E283101 orB A 12
E283101 B 7
B283101 C 9



OtIHILL NEMATODE TOXICITY TEST SURVIVAL DATA

Client
'ample Description

Hanford
Lab IDM: see Assi nment Data sheet

fest Species: Coenorhabditis elegans

Test Initiation: Tech: Tech:

Start # alive # dead
Chamber Count found found
Number 0 24hr 24hr

1 10 9 (

2 10 $ 0
3 10 I

4 10

5 10

6 10 (9
7 10 

8 10

9 lo

10 10

11 10

12 10 1 L

13 10 0

14 10 9 0

15 10

ID#: Ner pn

Time: o43o0

Comments:

Beginning,Date 2-13 - 0
EndingDate Z 4- p O(.

Test Termination: Tech: Tech:

Start # alive # dead
Chamber Count found found
Number 0 24kr 24hr

16 10

17 10

18 10

19 10

20 10

21 10

22 10

23 10

24 10

25 10

26 10

27 10

28 10

29 10

30 10

Comments:

Time o%3
Time 0 R3s

,- y Time: OAM

-23-



CETIS Test Summary Report Date:
Test Link:

CEIS" vl.l.2revl

Page 1 of 1
16 Feb-06 2:52 PM

04-9550-2436/B154201cea

-24-
Analyst: D- Approval:

Nematode 24 hour Acute test CH2M Hill

Test No: 05-4016-1968 Test Type: Nematode Survival Duration: 24h
Start Date: 13 Feb-06 08:30 AM Protocol: ASTM E2172-01 (2001) Species: Caenorhabditls elegans
Ending Data: 14 FNb-06 08:30 AM DiO Water: Source: In-House Culture
Setup Date: 30 Jan-06 10:30 AM Brine:

Sample No: 18-1426-8964 Code: B1542-01 Client:
Sample Date: 31 Oct-05 Material: Soil Project:
Receive Date: Source: Hanford
Sample Age: 91d 10h Station:

Comments: J10DW4, E274801

Comparison Summary

Analysis Endpoint NOEL LOEL ChV PMSD Method
16-8964-2763 % Survival 100 >100 N/A 0.00% Equal Variance t Two-Sample

% Survival Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Control Sed 3 0.90000 0.90000 0.90000 0.00000 0.00000 0.00%
100 3 0.90000 0.90000 0.90000 0.00000 0.00000 0.00%

% Survival Detail

Conc.% Control Type Rep i Rep 2 Rep 3
0 Control Sed 0.90000 0.90000 0.90000
100 0.90000 0.90000 0.90000

000-092-101-1



Comparisons:
Report Date:
Analysis:CETIS Analysis Detail

CETIS" vi.1.2revi

Page 1 of I
16 Feb-06 2:52 PM

1-3964-2763/Bi 54201 cea

-25-
Analyst 3'- Approval:

Nematode 24 how Acute test CH2M Will

Endpoint Analysis Typo Sample Link Control Link DateAnalyzed Version
% survival Comparison 04-9550-2436 04-9550-2436 16 Feb-06 2:52 PM CETISv1.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units Chv PMSD
Equal Variance t Two-Sample C > T Angular (Corrected) 100 >100 1 NIA 0.00%

Group Comparilsons

Control vs Conc-% Statistic Critical P-Value MSD DecIsion(0.05)
Control Sed 100 0 2.13185 0.5000 3E-08 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square OF F Statistic P-Value Decision(0.05)
Between 0 0 1 0.00 1.00000 Non-Significant Effect
Error 1.778E-15 4.44E-16 4
Total 1.7784E-15 4.441E-16 5

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decision(0.01)
Variances Variance Ratio F 1.00000 199.00000 1.00000 Equal Variances

Data Summary Original Data Transformed Data

Cone-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Control Sed 3 o.goooo 0.90000 0.90000 0.00015 1.24905 1.24905 1.24905 0.00016
100 3 0.90000 0.90000 0.90000 0.00015 1.24905 1.24905 1.24905 0.00016
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CETIS Test Summary
Page 1 of I

Report Date: 18 Feb-06 2:55 PM
Test Unk: 07-1342-3910,B154202eaa

CETISw v1.1.2revI
-26-

Analyst- Approval:

Nematode 24 hour Acute test CH2M Hill

Test No: 10-6949-572. TestType: Nematode Suvval Duration: 24h
Start Date: 13 Feb-06 08:30 AM Protocol: ASTM E2172-01 (2001) Species: Caenorhabditis elegans
Ending Date: 14 Feb-06 0830 AM DII Water: Source: In-House Culture
Setup Date: 13 Feb-06 08:30 AM Brine:

Sample No: 07-3307-9513 Code: B1542-02 Client:
Sample Date: 08 Nov-05 Material: Soil Project:
Receive Date: Source: Hanford
Sample Age: 97d 8h Station:

Comments: JIODV4, J1ODV5, J1ODV6, J1ODV7, JIODVB.
E280101

Comparison Summary

Analysis Endpoint NOEL LOEL ChV PMSD Method
01-6013-5976 % SuivIval 100 > 100 N/A 7.58% Equal Variance I Two-Sample

% Survival Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Control Sed 3 0.90000 0.90000 0.90000 0.00000 0.00000 0.00%
100 3 0.83333 0.80000 0.90000 0.03333 0.05774 6.93%

% Survival Detail

Conc-% Control Type Rep I Rep 2 Rep 3
0 Control Sed 0.90000 0.90000 0.90000
100 0.80000 0.90000 0.80000

000-092-101-1



Comparisons: Page 1 of I
Report Date: 16 Feb-06 2:55 PM
Analysis: 01-5013-5976,8154202ceaCETIS Analysis Detail

[Nematode 24 hour Acute test CH2M Hill

Endpoint Analysis Type Sample Uink Control Link Date Analyzed Version
% Survival Comparison 07-1342-3910 07-1342-3910 16 Feb-06 2:55 PM CETISvI.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C > T Angular (Corrected) 100 >100 1 N/A 7.58%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Declsion(0.05)
Control Sed 100 2 2.13185 0.0581 0.10083 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decision(O.05)
Between 0.0134232 0.013423 1 4.00 0.11612 Non-Significant Effect
Error 0.0134232 0.003356 4
Total 0.02884837 0.016779 5

ANOVAAssumptions

Attribute Test Statistic Criticsl P-Value Dec1sion(0.01)
Variances Varlance Ratio F 2267526000 199.00000 0.00000 Unequal Variances
Distribution Shapiro-Wilk W 0.81374 0.07784 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Madmum SD
0 Control Sod 3 0.90000 0.90000 0.90000 0.00015 1.24905 1.24905 1.24905 0.00016
100 3 0.83333 0.80000 0.90000 . 0.05774 1.15445 1.10715 1.24905 0.08192
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CETIS Test Summary Report Date:
Test Link:

CETIS" vl.1.2evi

Page 1 of 1
16 Feb-06 3:00 PM

01-W976-7512/B154203cea

-28-
Analyst: , - Approval:

Nematode 24 hour Acute test CH2M Hill

Test No: 13-3323-9275 Test Type: Nematode Survival Duration: 24h
Start Date: 13 Feb-06 08:30 AM Protocol: ASTM E2172-01 (2001) Species: Caenorhabditis elegans
Ending Date: 14 Feb-06 08:30 AM DI1 Water: Source: In-House Culture
Setup Date: 13 Feb-06 08:30 AM Brine:

Sample No: 15-5457-5144 Code: 81542-03. Cwlent:
Sample Date: 14 Nov-05 Material: Soll Project:
Receive Date: Source: Hanford
Sample Age: Old 8h Station:

Comments: J10DT8. E283101

Comparison Summary

Analysis Endpoint NOEL LOEL ChV PMSD Method
05-2471-0884 % Survival <100 100 N/A 6.07% Equal Variance I Two-Sample

% Survival Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Control Sod 3 0.90000 0.90000 0.90000 0.00000 0.00000 0.00%
100 3 0.73333 0.70000 0.80000 0.03333 0.05774 7.87%

% Survival Detail

Conc-% Control Type Rep I Rep 2 Rep 3
0 Control Sed 0.90000 0.90000 0.90000
100 0.70000 0.80000 0.70000

000-092-101-1



CETIS Analysis Detail
Comparisons:
Report Date:
Analysis:

Page 1 of 1
16 Feb-06 3:00 PM

05-2471-0854/61 54203cea
Nematode 24 hour Acute test CH2A Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
% Survival Comparison 01-4976-7512 01-6976-7512 16 Feb-063:OOPM CETISv1.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Vadmnce t Two-Sample C > T Angular (Corrected) <100 100 N/A 6.07%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decision(O.05)
Control Sed 100 5.67000 2.13185 0.0024 0.08243 Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decision(0.05)
Between 0.0720895 0.072089 1 32.15 0.00477 Significant Effect
Error 0.0089694 0.002242 4
Total 0.08105894 0.0743319 5

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decislon(0.01)
Variances Variance Rado F 1515175000 199.00000 0.00000 Unequal Variances
Disbribution, Shapiro-Wilk W 0S1374 0.07784 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Control Sed 3 0.90000 0.90000 0.90000 0.00015 1.24905 1.24905 1.24905 0.00016
100 3 0.73333 0.70000 0.80000 0.05774 1.02982 0.99116 1.10715 0.06697

Graphics

1 I~o

a
OA.

041 - -

00O -1. -L4 49.5 0.0 s LO LS
0OC-% Pankflu
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CETIS Test Summary Report Date:
Test Link:

CETIS" vi.1.2revi

Page 1 of 1
16 Feb-06 302 PM

10-6481-1341/8154204cea

-30-
Analyst Approval:

Nematode 24 hour Acute test CH2M Hill

Test No: 04-3389-1423 Test Type: Nematode Survival Duration: 24h
Start Date: 13 Feb-06 08:30 AM Protocol: ASTM E2172-01 (2001) Species: Casenorhabdits elegans
Ending Date: 14 Feb.06 08:30 AM Dil Water: Source: In-House Culture
Setup Date: 13 Feb-06 08:30 AM BrIne:

Sample No: 09-5315-2344 Code: 81542-04 Client:
Sample Date: 15 Nov-05 Material: Soil Project:
Receive Date: Source: Hanford
Sample Age: 90d Sh Station:

Comments: J10DV2, E284601

Comparison Summary

Analysis Endpoint NOEL LOEL ChV PMSD Method
09-5921-2719 %SurvIval 100 >100 N/A 7.58% EqualVarfancetTwo-Sample

% Survival Summary

Conc-% Control Type Reps Moan Minimum Maximum SE SD CV
0 Control Sod 3 0.90000 o.9oooa 0.90000 0.00000 0.00000 0.00%
100 3 0.83333 0.80000 0.90000 0.03333 0.05774 6.93%

% Survival Detail

Conc-% Control Type Rep I Rep 2 Rep 3
0 Control Sed 0.90000 0.90000 0.90000
100 0.80000 0.80000 0.90000

OOG-092-101-1



Comparisons: Page I of 1
Report Date: 18 Feb-08 3:02 PM
Analysis: 09-5921-2719/8154204ceaCETIS Analysis Detail

Nematode 24 hour Acute test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
% Survival Comparison 10-6481-1341 10-6481-1341 16 Feb-06 3:02 PM CETISv1.I.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C > T Angular (Corrected) 100 >100 1 N/A 7.58%

Group Comparisons

Control vs ConcY. Statistic Critical P-Value MSD Decision(0.05)
Control Sed 100 2 2.13185 0.0581 0.10083 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square OF F Statistic P-Value Decision(0.05)
Between 0.0134232 0.013423 1 4.00 0.11612 Non-Significant Effect
Error 0.0134232 0.003356 4
Total 0.02584637 0.016779 5

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Declsion(0.01)
Variances Variance Ratio F 2267528000 199.00000 0.00000 Unequal Vadances
Distribution Shapiro-Wilk W 0.81374 0.07784 Normal Distribution

Data Summary Original Data Transformed Data

Conc-%. Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Control Sod 3 0.90000 0.90000 0.90000 0.00015 1.24905 1.24905 1.24905 0.00016
100 3 0.83333 0-80000 0.90000 0.05774 1.15445 1.10715 1.24905 0.08192

Graphics

----- - ---- ----- -- -- ---- - --
&7 0.303 a

Jo0.3

0.1

0.1 1-o0

0 LOD -15 -1.0 45 0.0 0,5 .0 1.
Coac-% ankits
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WASHINGTON HANFORD CLOSURE CROSS REFERENCE

DATE SDG CLIENT ID SAMPLING LOCATION

10/31/2005 E2748 J10DW4 600-131

11/0812005 E2801 J10DV4 PIT 23

11/14/2005 E2831 J10DT8 Upland Backfill Elevated-100-F-2

11/15/2005 E2846 J10DV2 Upland Native Reference-Central Plateau

11115/2005 E2847 J10DV1 Upland Backfill Low-116-DR-1&2

11/16/2005 E2857 J10DV3 Upland Native Elevated-JA Jones

11/21/2005 E2877 J10DVO Riparian Elevated-Site # 3 Upriver 100-D

11/28/2005 E2897 J10LJ5 Riparian Low-Site # 10 Downriver 100-D

12/06/2005 E2953 J10DT9 Riparian Reference-Site # 13 VernIta Bridge

-32-



APPENDIX B
REFERENCE TOXICANT DATA SHEETS
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QWMHIL
Client QA /QC
Sample Description

NEMATODE TOXICITY TEST SURVIVAL DATA

Cu as CuCJ2xH 2O Lab ID#: B 0'5-p

IDN:Nem Oblr

Beginning,Datc 1-2 3-06 Time /330
Ending, Date _'__-_ __-_ _ Time JJ3'

- Species: Caenorhabdils elezans

Test Initiation: Tech: Tech:

Start # alive N dead
Chamber Count found found
Number 0 24 hr 24 hr

1 10 0

2 10 io L\

3 10 D L4

4 10 I a

5 10 O

6 o10 .5

1 10

8 10

9 10 (0

10 10 I

I 1 10

12 10 c5

13 10 4 C

14 10 O D

15 10 0 0

Time: /336 Test Termination: Tech: Tech:

Comments:

Cusum Chart Limits

Sz> to lZO>.I

Task Manager h,11A

Project Manager

QA Officer

Time: 113-0

Endpoint

Suvival

-34-



. a*W? -ODE TOXICITY TEST SOIL OUALITY AND TEST CHAD .R ASSIGNMENT DATA

Client QA/QC
Sample Description see below
Test Sped' Caenorhabdids elegans ID#: Nen

Tech. 0 Hra j J
Time 0Hrs J'30

24 Hrs T
24 Hra 113-J)

Beginning,Date b-3-b Time 1:53C)
Ending, Date I -p-q 0(0 Time // A2

Lab ID K-Medium PH % Moisture Temper ture( Comments:
0 hr 241 r _ r Ohr 24 hr

Lab Control 5, 5_. -7 NA _ _

_ mg/L Cu 5.7-.A 5 D NA

50 mg/L Cu 5Z- NA 2o.0 

100 mg/L Cu 5.! NA ___-

250 mg/L Cu . ± NA

Chamber Chamber Chamber
Lab ID Field ID Replicate # Lab ID Field ID Replicate # Lab ID Field ID Replicate #

Lab Control K-medium A 15 250 mg/L Cu A 7
Lab Control K-medium B 10 250 mg/L Cu B 13
Lab Control K-medium C 4 250 mg/L Cu C 8
10 mg/L Cu A 5
10 mg/L Cu B 14
10 Mg/L Cu C 1
50 mg/L Cu A 2
50 mg/L Cu B 3
50 mg/L Cu C 6 -
100lmg/LCu A iI

t* mg/L Cu B 9
100 mg/L Cu C 12 -



Page 1 of I
Report Date: 26 Jan-06 2:57 PM

CETIS Test Summar Test Link: 18-9490-9699/rcea005
Nematode 24 hour Acute test CH2M Hill

,est No: 03544-7078 Test Type: Nemalode Survival Duration: 22h
Start Date: 23 Jan-06 01:30 PM Protocol: ASTM E2172-01 (2001) Species: Caenorhabditis elegans
Ending Date: 24 Jan-06 11:30 AM Dil Water: Source: In-House Culture
Setup Date: 23 Jan-06 01:30 PM Brine:

Sample No: 13-1507-4495 Material: Copper Client:
Sample Date: 23 Jan-06 Code: 18033-08 Project:
Receive Date: 26 Jan-08 02:55 PM Source: Reference Toxicant
Sample Age: 14h Station:

Comments: as CuSO4xSH20

Point Estimate Summary

Analysis Endpoint % Effect Cono-mg/L 95% LCL 95% UCL Method
07-3093-8444 % Survival 50 98.16186 67.39882 142.9662 Trimmed Spearman-Karber

% Survival Summary

Conc-mg/L Control Type Reps Mean Minimum Maximum SE SD CV
0 Dilulon Water 3 0.96667 0.90000 1.00000 0.03333 0.05774 5.97%
10 3 1.00000 1.00000 1.00000 0.00000 0.00000 0.00%
50 3 0.63333 0.60000 0.70000 0.03333 0.05774 9.12%
100 3 0.96667- 0.50000 0.60000 0.03333 0.05774 10.19%
250 3 0.20000 0.00000 0.40000 0.11547 0.20000 100.00

% V SuvIval Detail

Concn-g/L Control Type Rep I Rep 2 Rep 3
0 Dilution Water 1.00000 0.90000 1.00000

0 1.00000 1.00000 1.00000
50 0.60000 0.60000 0.70000
100 0.60000 0.60000 0.50000
250 0.00000 OAOO 0.20000

000-092-101-I CET"m vI.1.1 revC Analyst Approval:



Spearman-Karber:
Report Date:
Analysis:CETIS Analysis Detail

Page 1 of 1
26 Jan-06 2-57 PM

07-3093-8444fcea005

Nematode 24 hour Acute test CH2M Hill

indpoint Analysis Type Sample Link Control Link Date Analyzed Version
% Survival Trimmed Spearman-Karber 18-9490-9699 18-9490-9699 26 Jan-06 2:57 PM CETISvI.1.1

Spearman-Karber Options Point Estimates

Threshold Option Lower Threshold Trim 9a EC5OILC5O 95% LCL 95% UCL
Control Threshold 0.03333334 20.34% 1.991943 0.08164523 98.16186 67.39882 142.96620

Data Summary Calculated Variate(AB)

Conc-mg/ Control Type Count Mean Minimum Maximum SE SD A B
0 Dilution Water 3 0.96667 0.90000 1.00000 0.01179 0.05773 29 30
10 3 1.00000 1.00000 1.00000 0.00000 0.00000 30 30
50 3 0.63333 0.60000 0.70000 0.01179 0.05773 19 30
100 3 0.56667 0.50000 0.60000 0.01179 0.05773 17 30
250 3 0.20000 0.00000 0.40000 0.04082 0.20000 6 30

Graphics

1.9

0.
8.0

0.

f.K

0 50 i0 i5O 20 250 300
Wcnemg/L

CETISmu v1.1.1 revC
-37-
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APPENDIX C
CHAIN OF CUSTODY

-38-



Washington Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REOUEST RC-O51-3 Page 3. ot j

Collector Company Contact Telephone No. ProectCoordinator
L COLLOM JOAN KESSNER 375-4688 KESSNER, 1H Price Code SL Data Turnaround

Prolect Desienation Sampliat Location SAF No. 45 Days
100 & 300 Ara Componwnt of the RCBRA - Incremental So 600-131 RC-051 -

Ice Chest No. . Field LoEbook No. COA Method of Shioment
EL-1596 BESRAS6520

Shinned To Offsite Prooerty No. Bill of Ladime/Air Bill No.
CH2MHILL A060151

POSSIBLE SAMPLE RAZARDS/REMARKS
NONE Preservation

Special Handling and/or Storage Type of Container
NONE No. of Container(s)

- 2~0003 aNMI'yVolum '14ci y_ _ _

Setekm(I)in 5oiPlaI
SpcrM To~y

SAMPLE ANALYSIS lanncow AST5r
T0jdrky

ASTMED17

- Samle No. Matriu* Sainpla Dan; rVpl 7zi 2I g i!g i* lig g gg
mw%- T10t*J SOIL LO-31-OS I 530

hel'i0- -SOIL

.M00W1-SOIL
V44111wi& SOIL
J110itla9 SOIL

SJA !fPWE N Siga/Print Names SPECIAL INSTRUCITONS Matrix*

Relfrquished ByfRfmsw From DbdTTh Reeived ByrSowed In DhrrIne - .Att

Rekquikd yAtaemw Fam Date/in Received BySorwd In Demlrrim,

wdwdq sheByiRewoiSdFiom newf" v-yld~/SoedM jmrrm

Reliuxisd ByRCenwd Frmom Dattd ReceindBySomd to D.leflime

RelinqvishedBr/RearawdFrom Datdrkim RacivdBplomdln D&Wrfim

LABORATORY Received By Tide Dwerrina
SECrION

iFINALSAMPLE DisposalMethod tispsed By DcAfrrne
OSPOSITION

Sl-EE-0111 (0812942005)



Washington Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-051.4 N I of I

Colector Company Contact Telephone No. Proiect CoordInator
L COLLOM JOAN KESSNER 375-4688 KESSNER. iH Price Code 8L Data Turnaround

Project Desienation Samalial London SAF No. Air Quality [ 45 Days
100 & 300 Area Conponent of the RCBRA - Inanenwl So PIT 23 C-451O.

Ice ChestNo. Field LeabookNo. COA Method of Shipmomat
EL-1596 BESRAS6S20

Shinned To OfTsite Prouertv No. Bill of Ladpg/Air Bill No.
CH2MIIILL A~lI___

POSSIBLE SAMPLE HAZARDS/REMARKS
NONE Presegon N. No

Special Handling and/or Storage Type of Container

MINE No.ofCoatainer(s)

Volumevaturnme 4000 j %,
SUch.n(1)i SSlPiNa

special Touirty
SAMPLE ANALYSb S.h Hm

- sl Mere

S__p__NoMa _ix Sanmple Detc Sanplc Thnc 'f ,a~~'Z

J10DV5 SOIL

J10DV5 SOIL

J10DV7 SOIL

Jl0DV7 SOIL

CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCrIONS Matrix
Frn - Darfiv Raccind ByDat/Iflm 1lis chain of custody fanndocunea tie bruser of buik field collecued soils to the CH214 Hill

Corvia laberatoy t.r ie.nwl prq otion and ahq.ci.44-.. // - f7-o Y/25, sffta.
Itchiuquitked By/Rernowd Det e Received Bp*Wr In Date/Time (1) Palice Sin (Dry Siew) - D422; Moistwe Covan - D2216; TOC - 9060; pH (Sol) - 9045; a-swd,

Nibogen byKj"hl .35l.4Ammoia-3503ICAmIONs-30.O.PccerutSolids -Wr

Raluximished Ry/Reamoved I=, Dal'ina Rectived By/Slared In D@Werkme A-i

Rtclanqludhed ByreodFrom DaWeTikm RectivedByrSloed In Daun/rkne fC

ReinqishbdBy/ReunvedFrm DaIrn' ReceivedBySo.,dIn Daite/Pit> -. Am7

Relinquished By/RenwdFrom DmWTIm Received BvStoedIsn Dattfn/me

LABORATORY Received By Tit Dserrumn
SECTION

IFMlIALSAMPLE Disposal Method Disposed By Dalnerrm
OSION

BHI-EE-01 1(08/2912005)



Washington Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REUEST RC-Osl.9 r.e I of I
Collector Comnaly Contact Telenhone No. Project Coordinator

L COLLOM JOAN KESSNER 375-4688 KESSNER. JH Price Code 8L Da'o Turnaronud

Project Desitnntion Sampliu Location SAF No. A Q 45 Days
100 & 300Ara Component ol'the RCBRA - Incrvenrtal So Upland Backtfill Ulevated-100-F-2 RC-051

Ice Chest No. Field Loebook No. COA Method of Shinment
EL-1596 BESRAS6520

Shionid To Orfsite Pronerty No. Bill of LadinI/Air Bill No.
CH2M1ill.l. A060151

POSSIBLE SAMPLE IIAZARDS/REMARKS
Poellr/y Radioaative. Preservation

Special Handling and/or Storage Type of Container

NONE No. otonainer(s) I

Volume C
s-kf~~i a;F -r--Scek oaf O . Sofia

bechi Toxit

SAMPLE ANALYSIS seNgc
Thddly

ASTM E2172

samle No. Matrix * Sample Date Sample Time . -

J10DT8 SOIL 0 S I1 L_

CHAIN OF POSSESSION gwprint Names SPECIAL INSTRUCTIONS Matrix

S M Vy-e D Panicle Sire (Dry SIeT) - D422; Moislare Content - D22t6: TOC - 9OG: pH tSol) 0,5o
/Wrogenby Kjeldahl - 351.2; Amatonia -3SO.3: IC Anions - 300.0: Percent Solids s30

ReisudB/Retivecfljiv 1 By eme I) .n&/. s-O3 .*

Relinquished By/Removed Irom Dx ciT Received Byored In DaJoine

Relinquished Byemoe Fdnm D.e10iie Receed Byvcgd In Dttmicw

Relinquished ByIRnkmved lrm DaSwIine Received ByrSlornd In Datefrae

LABORATORY Reccirb dfly Title flstrrime

DIZITION

8HI-EE-01 1 (08/29/2005)



Washington Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-051-15 Page 1 o

Collector Comoanv Contact Telenhone No. Proiect Coordinator
L COLLOM JOAN KESSNER 375-4688 KESSNER; JR Price Code 8L Data Turnaround

Prolect DusigntiOn Samolinff Location SAF No. Air Quality i45 Days100 & 300 Area Component or the RCBRA - lncrcmental So Upland Native Refetence-Central Plateau RC-051

Ice Chest No. Field Legbook No. CA Method of Shipment
EL-1596 BESRAS6520

Shiped To Offaite Propertv No. Bill of LadiwJAlr Bill No.
CH2MHILL. A060151

POSSIBLE SAMPLE HAZARDS/REMARKS

NONE presernaton

G/P Pi
Special Handling and/or Storage Ifle of Container
NONE No.ofContainer(s) -

volam. 0009

Saeb m()h. SoilM.an
SPcM Tod*

SAMPLE ANALYSIS S.M E6

Sanpic No. matrix Sattle Date SampS '.-

J10DV2 SOIL

CHAIN OF POSSESSIOM Sign/Print Names SPECIAL INSTRUCTIONS Matrix
RelinquishAd By/Removed Fn L Received ByS d In Daefrime This chain otcustody bnn docnenats die nasir orbulk field colected soils to ie CH2M lill

LA 3 Corvallis laboatory for iwsnnul pepnrbon and aliqoting
d Ite 2 () Pricle Sin (Dry Sieve) - D42Z Moisture Content - D2216; TOC - 9050: pH (Soil) - 9045; Skr/ II by KjeIdahl - 3512; Annan .350.3: IC Aionh 300.: Percent solids

inquieihed Birmcsvwd Fmnm DavwIin r ByiStowdn DITi

Relinquished By/Rcoved Fmn, DalrkIme Received ByiSbored in DaB o /9m-
Relinquished By4emoewd Fomn Datwrrmit Receivd ByStored In DaWTrime

Re1irquieshdByIRChmovdFnm Dzsrwuie dBytowdla Dhlerirne

LABORATORY Received By TUI. Darcfrim
SECTION

Disposed By

2
FN LSAMPLE IDisposal Method

-qE1(08/29/2005)



Washington Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-OS1-12 Pe I of I
Collector Company Contact Telephone No. Proicct Coordinator

L COLLOM -JOAN KESSNER 375-4688 KESSNER.JH Price Code 8L Data Turnaroand

Proiect Desianation Sampline Location SAF Nn. Air Quality 45 Days
100 & 300 A Componc of thc RCDRA - Incemmental So Upland Backfill Low-I 16-DR-1&2 RC-05

lice Chest No. Field Loebook No. COA Method ofShinmenr
EL-1596 BESRAS6520

Shinned To Olrsite Prooert No. Bill of Ladinu/Air Bill No.
CH2MILL A060151

POSSIBLE SAMPL.E HAZARDS/REMARKS
NONE Preservation

Special Handling anti/or Storage Type of Container

NONE No. of Container(s) I I

Volume .4

Seekcm(mir S.claN
Spccw Thdety

SAMPLE ANALYSIS ''' A" I'""
Sor..*.&

AST%$In

Sample No. Matrix* Sample Date Sampi-me .-:::

J10DV1 SOIL lA-t5 - 5  Q (1 0)

CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS Motx*
Rel3as ItdByRc mm C C Reccifed flfgwed in Date/Timw This chain oretatody ron docmirscts die nuskr ofrbtik field colected sots to die CH2M Hill

~(4 ti ~ r~vxor m4'34) Corvalls kabarmory ro, incnneiits eep ntl.d uiiquocin.,s-

IisR Fmr, DaSe/7imt R (1) PItle Size (Dty Sive) - D422 Moistume Cotent -D221 ,TOC -OO0; pH (Sail) -9045 n-sus,
Niogen by jeldahl - 331.2: Amnstia - 350.3: IC Anions - 300.0: Pecill Solids

Ret, ,ed By/Renit ,om DLT-i ft ByS ha 0.m./nn/

Rcinquisled BrRenmndftlin tt'Dau "ive Received BytStoed In DausTim

Relinqwised BRanoved frst, Dt/riame pecivD/SoredIn Dete/The

Rclinquihed BycRumed Fran, Damffime RCeifd By4Swrcd In Datim

LABORATORY Received By Tite Derrkm
SECTION

FINALSAMPLE DisponlMeahkd Disposed By DIctrhiie
DISPOSITION

BHIAb11 (0829/2005)
I I



Washington Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-051-16 r I of I
Collector COjnNV Contact Tefcebono No. Project Coordinator

L COLLOM JOAN KESSNER 375-4688 KESSNER, JH Price Code 8 Dato Turnaund

Proicet Desienation SSiBDInE Location Air Quality 45 Days
100 & 300 Area Component or the RCBRA - Incremental So Upland Native Elevated-JA Jones RC-051___

Ice Chest No. Field Labook No. COA Method of Shipment
SL-15% BESRAS6020

Shinned To Ofisite Proverty No. Bill of Ladinz/Air Bill No.
CH2MHILL. A060151

POSSIBLE SAMPLE HAZARDS/REMARKS

NONE Preservation

Type or Coutbdner w PI
Special Handling and/or Storage I o
NONE No.ofComabiner(s)

Volume id 0

se roxwwmu595431 ?osiy
lmasomes ASTM4 BID.

SAMPLE ANALYSIS soneiuW&
Teein

As7M EZ12m

Sample No. Marix Saple Date Sample Time . wrr
J10DV3 S0IL I-W 10S .15.217

CHAIN OF POSSESSION Sip/Print Names SPECIAL INSTRUCTIONS Matix.*
- uulaci B From Dawarri, y01 R'crived B This chain ocuu*ody fonn documesmte rnsterof bulk Field collected soils to hM C142M Hil

Jl./19 ~~Covallis laboratory for brcremti "wuraon and afiquodu.&50
.-imgj i/ n 1 0 5 '__"_*__"___""""_'"''__"__*""__''"'_ _g,

dil ved Dafo q ptcovd B D/Rs'inlu (1) Paricle Size (Dry Sieve) - D422; MoSIure ComI - D2216; TOC - 9060 pHi (Sou). 9045. sa"4
L / -. - :; - Nimogea by Kjeldahl -3512; Anmnoni-350.3;IC Anios -300.0; Pen Solids W - er

Relirqpished By/Renuved Fruo Daml'iincRcie ySme nDmfm "g -Q&A

Relinquished By/Rcnwved From DatoTha Racuived ByWSbor' JoDterm

Reiinquinbcd ByWRennwd pgun DadlU t Received BySlmcrd in DlI/Time A.k

Relinquished By/Renoved From DaTrn Received By/Seored In DatEffite

LABORATORyI fteclmd By Title DAWhle-n
SECTION

F L SAMPLF Dpw Mchid Dbpd Byr

8tlI-EE-0Ii (0BQ9/2005)



Washingrun Closure Hanford CHAIN 01? CUSTODY/SAMPLE ANALYSIS REOUEST RC-051-11 Pase 1 or I
ollector Comnany Contact Telekone No. - Proiect Coordinator
L.COLLOM JOAN KESSNER 375-4688 KESSNER.Jf PrleeCodc 8L DataTurnaround

Prolect Destlnation Samolina Location SAF No. 45Days
00 & 300 Area Component o the RC3RA -Incremntial So Riparian Elevaled-Siwl#3 Upriver 100-D RC-051 Air Quality j." 45 Days

Ice Chest No. Field LogbookNo. COA MethodofSkhomenl
EL. 1596 6E8RAS6520

Shinned To Offaite Property No. Bill of Ladine/Air Bill No.
CH2MHILL A060151

POSSIBLE SAMPLE HAZARDS/REMARKS
NONE Nn, NM

Special Handling and/or Storage Type of Continer

NONE No.oContair(s) I I

Volum 10I 3w

seh..Mi. SolPas

SAMPLE ANALYSISi nc
Tai Di

CHA- OF--OUA L AAYI EUS

Sample No.

.10 DV0 SOIL

Sanple Date

A---0 5

Salc Time

L .0 0 I

CHAIN OF POSSESSION Sign[Priit Nam _s SPECIAL INSTRUCTIONS Matrix *

Re ' ByfRcnoved FroB, Dastated incDawre This chain ofldy foqwndooumwts a,. nnsbr oicuk ficld colleeted soils to the CH2M Hill
/,_e p CnTaltis labouory for irmoal prepamton and aliepo&. iE5

From D, NUM (1) Paticle Size (Dry Sivc) - D422: Moisture Content - D2216: TOC - 9060: pH (Soil) - 904S: s1-swft

W v n u ' NIUVeby JClIad -353.2; Ancas -350-; IC Aions - 300. Percen Solids V-W.

Riqicuishos pyarnvdro., Warrantse Remcee BYISw- In Notafrsee.lL~~

Relinquished By/ReITVd Fron DatwlTm Recuivcd BytSroad In Datav'in

LABORATORY Itzceivcd By Tide Duterrit

SECTION

FIN SAMPLE Disposalhichbd DisposedBy
DB OSITION hmed5

Bi-tIIE. /2W/2005)

- ~ ~ ~ ~ ~ N - v :.y.n'l
I



Washinzton Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST
b tc 7 E )11

RC-051-20 Page i or I
Collector Conanv Contact Telenhone No. Project Coordinator

L COLLOM JOAN KESSNER 375-4688 KESSNER, JH 9 Price Code 8L Data Turnaround

Proiect Desienation Samlinae Location SAF No. Air Quality 45 Days100 & 300 Ama Component of the RC8RA -- Ineremwntal So Riparian Low-Sitll 10 Dcvwnriver I 00-D RC-05 t
Ice Chest No. Field Loebook No. COA Method ofShinment

EL-1596 BESRAS6520

Shinned To Offsite Procartv No. Bill of Ladin/Air Bill No.
CH2MHILL A060151

POSSIBLE SAML EIAZ ARVSIREMAR KS

NONE Preeervation

Special Handling and/or Storage The of Container

NONE No. of Container(s) I I

Volume 1000S 40005

Sesnt(I)hn ah.
sp..i To~i&y

SAMPLE ANALYSIS

ASTII 0372

Sample No. Marix * Sample Dale Sample Time r ' ; . - ."

J10LJ5 SOIL i L <i 1
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CH2M HILL

Appld Solenc sLoborolojy

2300 NW Wcnut RVd

CoNCAIl OR

97330-353a

P.O. Bo 428

Corvol. OR

97339.0428

Tel 541.752A271
Fox 5412520276February 8, 2006

Washington Closure Hanford

334247.AO.ZZ

RE: Laboratory Report for Washington Closure Hanford
Applied Sciences Laboratory Reference No. E2877

Joan Kessner/WCH:

On November 22, 2005, CH2M HILL Applied Sciences Laboratory received one sample
with a request for analysis of selected parameters. All analyses were performed by CH2M
HILL unless otherwise indicated below.

The analytical results and associated quality control data are enclosed. Any unusual
difficulties encountered during the analysis of your samples are discussed in the case
narrative. This data package meets standards requested by client and is not intended or
implied to meet any other standard.

CH2M HILL Applied Sciences Laboratory appreciates your business and looks forward to
serving your analytical needs again. If you should have any questions concerning the data, or
if you need additional information, please call Elizabeth Tepper at (541) 758-0235, extension
3127.

Sincerely,

Elizabeth Tepper
Analytical Manager

Enclosures , cj-Z02122

FEB 2006

04.
0 C

& £999E \' 1
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CLIENT SAMPLE CROSS-REFERENCE

CH2M HILL Applied Sciences Laboratory Reference No. E2877

Date Time
Sample ID Client Sample ID Collected Collected

E287701 J10DV0 11/21/2005 16:00

-2-
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CH2UPHILL

Applied Sciences Laboratory

Organic CLP and CLP Like Data Qualifiers

U The analyte was analyzed for, but not detected above the reported sample quantitation
limit.

J The analyte was positively identified; the associated numerical value is the approximate
concentration of the analyte in the sample.

UJ The analyte was not deteeted above the reported sample quantitation limit. However, the
reported quantitation limit is approximate and may or may not represent the actual limit
of quantitation necessary to accurately and precisely measure the analyte in the sample.

N The analysis indicates the presence of an analyte for which there is presumptive evidence
to make a "tentative identification".

NJ The analysis indicates the presence of an analyte that has been "tentatively identified"
and the associated numerical value represents its approximate concentration.

P The primary and confirmation analyte result recoveries do not match.

E The analyte was positively identified; the associated numerical value exceeded the
instrument calibration range.

R The sample results are rejected due to serious deficiencies in the ability to analyze the
sample and meet quality control criteria. The presence or absence of the analyte cannot
be verified.

Inorganic CLP and CLP Like Data Qualifiers

U The analyte was analyzed for, but not detected above the reported sample quantitation
limit.

B The analyte was positively identified; the associated numerical value is the approximate
concentration of the analyte in the sample.

UJ The analyte was not detected above the reported sample quantitation limit. However, the
reported quantitation limit is approximate and may or may not represent the actual limit
of quantitation necessary to accurately and precisely measure the analyte in the sample.

E The analyte was positively identified; the associated numerical value exceeded the
instrument calibration range.

N The matrix spike/matrix spike duplicate recovery for the analyte is outside of acceptance
criteria-qualifier is applied to the native sample only.

R The sample results are rejected due to serious deficiencies in the ability to analyze the
sample and meet quality control criteria. The presence or absence of the analyte cannot
be verified.

GAREPORTS\CUP Data Qualifiers.doc -4-



AMMONIA
METHOD EPA 350.3
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CASE NARRATIVE
AMMONIA

Analytical Method: EPA 350.3 Batch No.: E2877

Lab Name: CH2M HILL Applied Sciences Lab

Project Name: Washington Closure Hanford

Contract #.: 33676LAO.Z Z

Prime Contractor.:

L Holding Times:
All aeceptance criteria were met.

II. Analysis:

A. Calibration:
All acceptance criteria were met.

B. Blanks:
All acceptance criteria were met.

C. Matrix Spike/Matrix Spike DuplicatdMS/MSD)
All analyses were performed in accordance with standard operating procedures.

D. Laboratory Control Spike(LCS)
All acceptance criteria were met.

E. Dunlicate Sanmle(s):
All analyses were performed in accordance with standard operating procedures.

F. Analytical Exceptions:
None.

IIL Sampling Eauiment
None.

IV. flnrnrna,.tolnn flyr~.nfnnc-

None

V. I certify that this data package is in compliance with the terms and conditions agreed to by the client and CH2M
HILL, both technically and for completeness, except for the conditions detailed above. Release of the data
contained in this hardcopy data package has been authorized by the Laboratory Manager or designee, as verified
by the following signature.

Reported by:_

Reviewed by:.

td Ah
Date: I 1 15

Date: I 0I,/ b

-6 -



SAMPLE DATA
SUMMARY
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1A-WC

GENERAL CHEMISTRY ANALYSIS DATA SHEET

Field Sample ID:

J103DVO

SDO No.: E2877

Matrix: SOIL

Lab Name: CH2M HILL/LAB/CVO

Lab Sample ID: E287701

Date Received: 11/22/05

FORK I GEN CHEM

Sample Analysis Date
CAS No. Analyte MDL PQL Result Q Units DF Amount Method Analyzed

7664-41-7 Amanonia-N 0.510 1.91 0.712 B mg/kg 1 1.057 0 E350.3 11/29/05

-8-601o23-16:47-32M7-W



IA-WC
GENERAL CHEMISTRY ANALYSIS DATA SHEET

Field Sample ID:

81-1129

SDO No.: E2877

Matrix: SOIL

Lab Name: CH2M HILL/LAf/CVO

Lab Sample ID: SB1-1129

Date Received: / /

FORM I GEN CHEO

Sample Analysis Date
CAS No. Analyte MDL PQL Result Q Units DF Amount Method Analyzed

7664-41-7 Amonia-N 0.534 2.00 1.09 B Mg/kg 1 1 G E350.3 11/29/05

-9 --rr0so23-16;47-=077-W



QC DATA
SUMMARY
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2 -WC

GENERAL CHEMISTRY INITIAL CALIBRATION DATA

SDG No.: E2877 Lab Name: CH2M HILL/LAB/CVO

Analysis Method: E350.3

Instrument Name: NONE

Initial Calibration Date: 11/29/05 11:30

Concentration Units: mg/L

Initial Calibration ID: 112905NH3

FORM II GEN CHEM E3 9 3

Std Resp Std Resp Std Resp Std Resp Std Reasp Std Resp Std Resp
Analyte 1 1 2 2 3 3 4 4 5 5 6 6 7 7

Ammonia-N 0.10 149 1.0 95.1 10.0 39.9 100 -13

2ro60219-17a38-E2877-W



2 -WC

GENERAL CHEMISTRY INITIAL CALIBRATION DATA

SDG No.: E2877

Analysis Method: E350.3

Instrument Name: NONE

Initial Calibration ID: 112905NH3

Lab Name: CH2M HILL/LAB/CVO

Initial Calibration Date: 11/29/05 11:30

Concentration Units: mtg/L

FORM II (Part 2) GEN CHEM E350 3
12--

Curve

Analyte Type r Q
Ammonia-N LNR 0.9999

60119t-17,s8-=877-W



- - 23-WC
GENERAL CHEMISTRY SECOND SOURCE CALIBRATION VERIFICATION DATA

SDG No.: E2877

Analysis Method: E350.3

Concentration Units: mg/L

Second Source ID: ICV-1129

Lab Name: CH2M HILL/LAB/CVO

Instrument Name: NONE

Initial Calibration ID: 112905NH3

Comments:

FORM I-B GEN CHEMM060123-16i47-n2877

Analyte Expected Found %D Q
Azmonia-N 1 1.07 7.0

-11P. 3



2A-WC - -

GENERAL CHEMISTRY CALIBRATION VERIFICATION DATA

SDG No.: E2877

Analysis Method: E350.3

Concentration Units: mg/L

Analytical Lot ID: 112905NH3

Lab Name: CH2M HILL/LAB/CVO

Instrument Name: NONE

Initial Calibration ID: 112905NH3

CCV #1 ID: CV1-1129 CCV #2 ID: CV2-1129 CCV #3 ID: CV3-1129

Analyte Expected Found %D Q Expected Found %D Q Expected Found %D Q
Amonia-N 0.1 0.0997 -0.3 1 0.989 -1.1 1 0.845 -15.5

COMMENTS:

FORK II-A GEN CHEM
flOE119-M7,SS-32S77-W



2A-WC

GENERAL CHEMISTRY CALIBRATION VERIFICATION DATA

SDG No.: E2877

Analysis Method: E350.3

Concentration Units: mg/L

Analytical Lot ID: 112905NH3

CCV #4 ID: CV4-1129

Lab Name: CH2M HILL/LAB/CVO

Instrument Name: NONE

Initial Calibration ID: 112905NH3

CCV #5 ID: CCV #6 ID:

COMMENTS:

FORM II-A GEN CHEMnO6QlS9-1,58-2877-w

Analyte Expected Found %D Q Expected Found %D Q Expected Found %D Q
Aumonia-N 1 0.807 -19.3



3 -WC

SOIL GENERAL CHEMISTRY METHOD BLANK StJUMARY

SDG No.: E2877

Analysis Method: E350.3

Initial Cal ID: 112905NH3

Matrix: (Soil/Water) SOIL

Instrument: NONE

Field Sample ID:

SB-i19

Lab Name: CH2M HILL/LAB/CVO

Lab Sample ID: SBI-1129

Date Analyzed: 11/29/05

Time Analyzed: 1226

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, MS, AND MSD:

COMENTS:

T060123-16:47-1277-W FORM III GEN CHEM

04

21

CLIENT LA DATE TIME
SAMPLE ID SAMPLE ID ANALYZED ANALYZED

BS1Sl129 BS1S1129 11/29/05 1222
J10DVO E287701 11/29/05 1358

E350.3

-16-



7-WC

GENERAL CHEMISTRY LABORATORY CONTROL SAMPLE

SDG No.: E2877

Analysis Method: E350.3

Initial Cal ID: 112905NH3

Matrix: (Soil/Water) SOIL

Instrument: NONE

Lab Name: CH2M HILL/LAB/CVO

LCS ID: BS1S1129

Date Analyzed: 11/29/05

Time Analyzed: 1222

Concentration Units: mg/kg

OC Limits
Analyte Expected Pound %R %R Q

Ammonia-N 20 21.4 107.2 80-120

* Values outside of QC limits

Comments:

FORM VII GEN CHEM E350-3M601o23-16r47-12877-w



14-WC

GENERAL CHEMISTRY ANALYTICAL SEQUENCE

SDG No.: E2877 Lab Name: CH2M HILL/LAB/CVO

Analysis Method: E350.3

Instrument: NONE

Analytical Lot ID: 112905NH3

Lab Code: CVO

CLIENT LAB DATE TIME
SAMPLE ID SAMPLE ID ANALYZED ANALYZED

01 CV1-1129 CV1-1129 11/29/05 1218
02 CV2-1129 CV2-1129 11/29/05 1218
04 BS1S1129 BS1S1129 11/29/05 1222
06 SB1-1129 SB1-1129 11/29/05 1226
17 CV3-1129 CV3-1129 11/29/05 1328
21 JODVO E287701 11/29/05 1358
24 CV4-1129 CV4-1129 11/29/05 1424
25 ICV-1129 ICV-1129 11/29/05 1130

COMMENTS:

E350r318 -FORM XIV GEN CHEMM0re0223-16,47-=87?-W



MDL Study Report

CH2MHILL
AppHMfkr ces Labonloq

Analytical Method: E350.3 Instrument ID: NONE
Matrix: Soil Concentration Units: me/kg

Analysis Amt. Replicates Std.
Analyte Date Spiked 1 2 3 4 5 6 7 8 Dev. MDL

Ammonia O8M5/05 2 2.18 1.70 1.73 1.70 1.73 1.74 1.81 0.170 0.534

--------------------------------------------------------

E1040119-I7:Sa-E2*f7-W
-19-

CH2M HILL
Applied Sciences Labortory (ASL)
2300 NW Walnut Blvd.
P.O. Box 428
Corvallis, OR 97330-0428
Telephone: 541-752-4271
Fax 541-752-027601/19106



ANIONS BY METHOD EPA300.0
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CASE NARRATIVE
ANIONS

Analytical Method: BPA300.0

Lab Name: CH2M HILL Anolied Sciences Lab

Batch No.: E2877

Contract #.: 334247.AO.ZZ

Base/Command: Washinaton Closure Prime Contractor.:

L Holdine Times:
All acceptance criteria were met.

I. Analyis:

A. Calibration:
All acceptance criteria were met.

B. Blanks:
All acceptance criteria were met.

C. Matrix Spike/Matrix Spike Duplicate Sample(s):
Samples were analyzed in accordance with SOP.

D. Laboratory Control Spike(LCS)
All acceptance criteria were met.

E. Analytical Exception:
None.

F. Other:
None.

In. San~in Eouiment:
None.

IV. Documentation Exceptions:
None

V. I certify that this data package is in compliance with the terms and conditions agreed to by the client and CH2M
HILL, both technically and for completeness, except for the conditions detailed above. Release of the data
contained in this hardcopy data package has been authorized by the Laboratory Manager or designee, as verified
by the following signature.

Reported by:, Date:

Date: /si /Reviewed by: 112 .4

AFCBE FORM I-1 -21-
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SAMPLE DATA
SUMMARY
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1A-WC

GENERAL CHEMISTRY ANALYSIS DATA SHEET

Field Sample ID:

JI0DVO

SDG No.: E2877

Matrix: SOIL

Lab Name: CH2M HILL/LAB/CVO

Lab Sample ID; E287701

Date Received: 11/22/05

Sample Analysis Date
CAS No. Analyte MDL PQL Result Q Units DF Amount Method Analyzed

16887-00-6 chloride 0.0289 0.595 2.15 mg/kg 1 2.1 G E300.OA 11/23/05
16984-48-8 Fluoride 0.0258 0.595 0.595 U mg/kg 1 2.1 G E300.OA 11/23/05

14797-55-8 Nitrate-N 0.0224 0.595 4.75 mg/kg 1 2.1 0 E300.OA 11/23/05

14797-65-0 Nitrite-N 0.0214 0.595 0.620 mg/kg 1 2.1 0 E300.OA 11/23/05

14808-79-8 Sulfate 0.0384 0.595 4.58 mg/kg 1 2.1 0 E300.OA 11/23/05

FORM I GEN CHEM -23-M060130-..29a-=97-W



IA-WC

GENERAL CHEMISTRY ANALYSIS DATA SHEET

Field Sample ID:

0B1-1123

SDG No.: E2877

Matrix: SOIL

Lab Name: CH2M HILL/LAB/CVO

Lab Sample It): SBI-1123

Date Received: / /

FORM I GEN CHEM

Sample Analysis Date
CAS No. Analyte MDL PQL Result Q Units DF Amount Method Analyzed

16887-00-6 chloride 0.0121 0.250 0.0350 B mg/kg 1 5 0 E300.OA 11/23/05
16984-48-8 Fluoride 0.0109 0.250 0.250 U mg/kg 1 5 G E300.0A 11/23/05
14797-55-8 Nitrate-N 0.00939 0.250 0.250 U mg/kg 1 S a E300.OA 11/23/05
14797-65-0 Nitrite-N 0.00898 0.250 0.250 U mg/kg 1 5 G E300.OA 11/23/05
14808-79-8 Sulfate 0.0161 0.250 0.250 U mg/kg 1 5 G E300.OA 11/23/05

-24--Dil60130-16i29-=2877-W



QC DATA SUMMARY
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- - 2-WC

GENERAL CHEMISTRY INITIAL CALIBRATION DATA

SDG No.: E2877 Lab Name: CH2M HILL/LABCVO

Analysis Method: E300.OA

Instrument Name: ICQ

Initial Calibration Date: 07/08/05 11:53

Concentration Units: mg/L

Initial Calibration ID: 300A--070805

FORM II GEN CHEM

Std Reap Std Reap Std Reap Std Reap Std Reap Std Reap Std Reap
Analyte 1 1 2 2 3 3 4 4 5 5 6 6 7 7

Chloride 0.020 0.0061 0.10 0.015 0.50 0-083 1.0 0.14 5.0 0.78 10.0 1.8
Fluoride 0.10 0.0031 0.50 0.050 1.0 0.13 5.0 1.0 10.0 2.3
Nitrate-N 0.020 0.010 0.10 0.034 0.50 0.17 1.0 0.36 5.0 2.1 10.0 4.7
Nitrite-N 0.020 0.0031 0.10 0.018 0.50 0.10 1.0 0-22 5.0 1.3 10.0 2.7
Sulfate 0.060 0.0066 0.30 0.028 1.5 0.15 3.0 0.30 15.0 1.7 30.0 3.7

DR060130-16:29-=2877-w



2--WC

GENERAL CHEMISTRY INITIAL CALIBRATION DATA

SDG No.: E2877 Lab Name: CH2M HILL/LAB/CVO

Analysis Method: E300.0A

Instrument Name: ICQ

Initial Calibration Date: 07/08/05 11:53

Concentration Units: mg/L

Initial Calibration ID: 300A-070805

FORM II (Part 2) GEN CHEM E30_A

Curve

Analyte Type r Q
Chloride LNR 0.9985

Fluoride LNR 0.9976

Nitrate-N LNR 0.9985

Nitrite-N LNR 0.9997

Sulfate LNR 0.9990

M060130-1s:29-10877-V



2B-WC

GENERAL CHEMISTRY SECOND SOURCE CALIBRATION VERIFICATION DATA

SDG No.: E2877

Analysis Method: E300.OA

Concentration Units: MG/L

Second Source ID: ICV-0708

Lab Name: CH2M HILL/LAB/CVO

Instrument Name: ICQ

Initial Calibration ID: 300A-070805

Comments:

FORM I-B GEN CHEM

Analyte Expected Found %D Q
Chloride 5 4.78 -4.4

Fluoride 5 5.21 4.1

Nitrate-N 32.9 31.3 -5.0

Nitrite-N 2.86 3.13 9.5

Sulfate 5 4.96 -0.9

"060126-08,52-=8s77-W



2A-WC

GENERAL CHEMISTRY CALIBRATION VERIFICATION DATA

SDG No.: E2877

Analysis Method: E300.OA

Concentration Units: MG/L

Analytical Lot ID: 112305Q3

CCV #1 ID: CV1-1123

Lab Name: CH2M HILL/LAB/CVO

Instrument Name: ICQ

Initial Calibration ID: 300A-070805

CCV #2 ID: CV2-1123 CCV #3 ID:

Analyte Expected Found %D Q Expected Found %D 0 Expected Found %D Q
Chloride 5 4.54 -9.2 5 4.55 -9.1

Fluoride 5 4.51 -9.7 5 4.53 -9.4

Nitrate-N 5 4.85 -3.0 5 4.87 -2.6

Nitrite-N 5 5.12 2.3 5 5.13 2.5

Sulfate 15 14.6 -2.6 15 14.4 -4.1

COMMENTS:

-29-
E300.0FORM II-A GEN CHEM



3-WC

SOIL GENERAL CHEMISTRY METHOD BLANK SUMMARY

SDG No.: E2877

Analysis Method: E300.OA

Initial Cal ID: 300A-070805

Matrix: (Sil/Water) SOIL

Instrument: ICQ

Field Sample ID:

SBl-1123

Lab Name: CH2M HILL/LAB/CVO

Lab Sample ID: SB1-1123

Date Analyzed: 11/23/05

Time Analyzed: 1546

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, MS, AND MSD:

COMMENTS:

H03 2O8-11,48-02 877-W FORM III GEN CHEM

15

16
28

CLIENT LAB DATE TIME
SAMPLE ID SAMPLE ID ANALYZED ANALYZED

BS1S1123 BS1S1123 11/23/05 1514
BS2S1123 BS2S1123 11/23/05 1535
J10DVO E287701 11/23/05 1722

E300.OA

-30-



7-WC

GENERAL CHEMISTRY LABORATORY CONTROL SAMPLE

SDG No.: E2877

Analysis Method: E300.0A

Initial Cal ID: 300A-070805

Matrix: (Soil/Water) SOIL

Instrument: ICQ

Lab Name: CH2M HILL/LAB/CVO

LCS ID: BS1S1123

Date Analyzed: 11/23/05

Time Analyzed: 1514

Concentration Units: MG/KG

QC Limits
Analyte Expected Found %R %R

Chloride 215 242 112.5 70-130
Fluoride 306 269 87.9 70-130
Nitrate-N 243 214 87.8 70-130
Sulfate 314 223 71.1 70-130

* Values outside of QC limits

Comments:

FORM VII GEN CHEM E300. 1 -nL060127-16:00-R2877-W



7-WC

GENERAL CHEMISTRY LABORATORY CONTROL SAMPLE

SDG No.: E2877

Analysis Method: E300.OA

Initial Cal ID: 300A-070805

Matrix: (Soil/Water) SOIL

Instrument: ICQ

* Values outside of QC limits

Lab Name: CH2M HILL/LAB/CVO

LCS ID: BS2S1123

Date Analyzed: 11/23/05

Time Analyzed: 1535

Concentration Units: MG/KG

Comments:

FORM VII GEN CHEM

QC Limits
Analyte Expected Found %R %R Q

Nitrite-N 2.86 2.91 101.6 70-130

T606012m-16 00-1287-W E300.0



14-WC

GENERAL CHEMISTRY ANALYTICAL SEQUENCE

SDG No.: E2877 Lab Name: CH2M HILL/LAB/CVO

Analysis Method: E300.OA

Instrument: ICQ

Analytical Lot ID: 112305Q3

Lab Code: CVO

CLIENT LAB DATE TIME
SAMPLE ID SAMPLE ID ANALYZED ANALYZED

14 CV1-1123 CV1-1123 11/23/05 1503
15 BS1S1123 BS1S1123 11/23/05 1514
16 BS2S1123 BS2S1123 11/23/05 1535
19 SB1-1123 SB1-1123 11/23/05 1546
28 JIODVO E287701 11/23/05 1722
29 CV2-1123 CV2-1123 11/23/05 1805

COMMENTS:

FORM XIV GEN CHEMYC060126-OS:52-32877-W E300..013.



14-WC

GENERAL CHEMISTRY ANALYTICAL SEQUENCE

Lab Name: CH2M HILL/LAB/CVO

Analysis Method: E300.OA

Instrument: ICQ

Analytical Lot ID: 300A-070805

Lab Code: CVO

COMETS:

E3 00..05 4-

SDG No.: E2877

02

03

04

05
06

07

09

10

12

CLIENT LAB DATE TIME
SAMPLE ID SAMPLE ID ANALYZED ANALYZED

LEVELl LEVELl 07/08/05 1049
LEVEL2 LEVEL2 07/08/05 1102
LEVEL3 LEVEL3 07/08/05 1115
LEVEL4 LEVEL4 07/08/05 1127
LEVELS LEVELS 07/08/05 1140
LEVELS LEVELS 07/08/05 1153
ICV-0708 ICV-0708 07/08/05 1218
ICV-0708 ICV-0708 07/08/05 1231
ICV-0708 ICV-0708 07/08/05 1421

FOR14 XIV GEN CHEM60o226-0&S2-1M.s7W



MDL Study Report

. CH2MHILL
AlwwApplid Scftjiboal

Analytical Method: E300.OA Instrument ID: ICQ
Matrix: Soil Concentration Units: Mf/KG

Analysis Ant. Replicates Std.
Analyte Date Spiked 1 2 3 4 5 6 7 8 Dev. MDL

Nitrate 11101105 0.25 0.225 0.250 0215 0240 0.245 0.225 0.255 0.0149 0.0469
Nitrite-N 11/01/05 0.25 0.230 0.270 a270 0.260 0.270 0.260 0.265 0.0143 0.0449
Sulfate 11/01/05 0.75 0.790 0.735 0.730 0.795 0.775 0.750 0.760 0.0256 0.0806
Chloride 11/01/05 0.25 0.315 0.315 0.340 0.340 0.290 0.300 0.330 0.0193 0.0607
Fluoride 11/02105 0.5 0.505 0.480 0.500 0.470 0.490 0.485 0A55 0.0173 0.0543

YtLw|127I16:0--w

CH2M HILL
A"plied Solenes Labortory (sL)
2300 NW Walnut Blvd.
P.O. Box 428
Corvallis, OR 97330-0428
Telephone: 541-752-4271
Fax: 541-752-027801/27106



PERCENT MOISTURE
ASTM D2216

-36-



1A-WC
GENERAL CHEMISTRY ANALYSIS DATA SHEET

Field Sample ID:

±o1DVO

SDG No.: E2877

Matrix: SonL

Lab Name: CH2M HILL/LAB/CVO

Lab Sample ID: E287701

Date Received: 11/22/05

Sample Analysis Date
CAS No. Analyte MDL PQL Result Q Units DF Amount Method Analyzed

MOISTURE Moisture 0.00 0.00 1.18 1 35.6812 G ASTM D2216 12/13/05

-37-FORM I GEN CHEMM60118l-14:39-12877-w



PARTICLE SIZE
METHOD 422

-38-



Hanford
Particle Size

500.0 g sample used
Weight retained is the weight of material ON each sieve
ANALYST: KH 1Zicin*05

Lab
E287701

Client
I.D.

JIODVO

Sieve

8
16
30
50
100
200
325
pan

Sieve Size Sieve Size
(um)
2362
1180
600
500
147
75
45

Weight
(mm) Retained
2.362
1.180
0.600
0.500
0.147
0.075
0.045

(g)
33.80
92.60

197.40
124.60
28.70
12.20
3.40
4.70

497.4

Weight
Retained

(%)
6.80

18.62
39.69
25.05

5.77
2.45
0.68
0.94

Cumulative Coarser
(%)

6.80
25.41
65.10
90.15
95.92
98.37
99.06

100.00

Cumulative Finer
(%)

93.20
74.59
34.90

9.85
4.08
1.63
0.94
0.00

CH2M HMI
Appied Sciences Group

23= NW Wabut . CoAnV OR 973304538
P.O. aW 42, COWMf OR 97590M0

7T1541.7M27 FaS41.752.0276
La
I'D



pH
METHOD SW9045C

-40-



GENERAL CHEMISTRY ANALYSIS DATA SHEET

Field Sample ID:

J.f1DVO

SDG No.: E2877

Matrix: SOIL

Lab Name: CH2M HILL/LAB/CVO

Lab Sample ID: E287701

Date Received: 11/22/05

Sample Analysis Date
CAS No. Analyte MDL PQL Result Q Units DF Amount Method Analyzed

pH pH 0.00 0.00 7.28 pH 1 20 0 SW9045C 11/23/05

FORM I GEN CHEM _41-WPOG0218-25:54-32971-W



1A-WC
GENERAL CHEMISTRY ANALYSIS DATA SHEET

Field Sample ID:

831-1123

SDG No.: E2877

Matrix: SOIL

Lab Name: CH2M HILL/LAB/CVO

Lab Sample ID: SBI-1123

Date Received: / /

FORM I GEN CHEM

Sample Analysis Date
CAS No. Analyte MDL PQL Result Q Units DF Amount Method Analyzed

pH pH 0.00 0.00 5.91 pH 1 20 G 8W9045C 11/23/05

Mr60o11-15;s4-M8s77-W -42-



TKN
METHOD EPA 351.4

-43-



CASE NARRATIVE
TKN

Analytical Method: EPA 351.4

Lab Name: CH2M HILL Applied Sciences Lab

Project Name: Washington Closure Hanford

Batch No.: E2877

Contract #.: 336761.AO.Z Z

Prime Contractor.:

1. Holding Times:
All acceptance criteria were met.

I. Analysis:

A. Calibration:
All acceptance criteria were met.

B. Blanks:
All acceptance criteria were met.

C. Matrix Spike/Matrix Spike Duplicate(MS/MSD)
All analyses were performed in accordance with standard operating procedures.

D. Laboratory Control Spike(LCS)
All acceptance criteria were met.

E. Duplicate Sample(s)
All analyses were performed in accordance with standard operating procedures.

F. Analytical Exceptions:
None.

im. Sampling Euinment:
None.

IV. Documentation Exceptions:
None

V. I certify that this data package is in compliance with the terms and conditions agreed to by the client and CH2M
HILL, both technically and for completeness, except for the conditions detailed above. Release of the data
contained in this hardcopy data package has been authorized by the Laboratory Manager or designee, as verified
by the following signature.

Date:Reported by: T W4

Reviewed by:

f I

Date: \ 2 * 0o

-44-

I-O-ko



SAMPLE DATA
SUMMARY
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1A-WC

GENERAL CHEMISTRY ANALYSIS DATA SHEET

Field Sample ID:

J1tDVO

SDG No.: E2877

Matrix: SOIL

Lab Name: CH2M HILL/LAB/CVO

Lab Sample ID: E287701

Date Received: 11/22/05

FORM I GEN CHEM

Sample Analysis Date
CAS No. Analyte MDL PQL Result Q Units DF Amount Method Analyzed

7727-37-9 Total Kjeldahl Nitrogen as N 21.0 100 408 mg/kg 1 1.0074 G E351.4 11/22/05

-46--8TGrOW02-19; 45-92877 -W



1A-WC

GENERAL CHSMISTRY ANALYSIS DATA SHEET

Field Sample ID:

831-1122

SDG No.: E2877

Matrix: SOIL

Lab Name: CH2M HILL/LAB/CVO

Lab Sample ID: SB1-1122

Date Received: / /

Sample Analysis Date
CAS No. Analyte MDL PQL Result Q Units DF Amount Method Analyzed

7727-37-9 Total Kjeldahl Nitrogen as N 21.0 100 68.5 3 mg/kg 1 1 G E351.4 11/22/05

FORM I GEN CHEMMros=m-19:AS-=877-W -47-



QC DATA
SUMMARY

-48-



2 -wC
GENERAL CHEMISTRY INITIAL CALIBRATION DATA

SDG No.: E2877

Analysis Method: E351.4

Instrument Name: NONE

Initial Calibration ID; 112205TKN

Lab Name: CH2M HILL/LAB/CVO

Initial Calibration Date: 11/22/05 13:00

Concentration Units: mg/L

FORM II GEN CHEM

Std Resp Std Reap Std Resp Std Reasp Std Resp Std Resp Std Resp
Analyte 1 1 2 2 3 3 4 4 5 5 6 6 7 7

Total Kjeldahl Nitrogen 2.0 148 20.0 93.9 200 40.0 2000 -17

8ro60133-19 45-=9s77--W



2-WC

GENERAL CHEMISTRY INITIAL CALIBRATION DATA

SDG No.: E2877

Analysis Method: E351.4

Instrument Name: NONE

Initial Calibration ID: 112205TKN

Lab Name: CH2M HILL/LAB/CVO

Initial Calibration Date: 11/22/05 13:00

Concentration Units: mg/L

FORM II (Part 2) GEN CHE4

Curve

Analyte Type r Q
Total Kjeldahl Nitrogen as N LNR 0.9998

E3 §e2"6023-94-n..287-W



2B-WC

GENERAL CHEMISTRY SECOND SOURCE CALIBRATION VERIFICATION DATA

SDG No.: E2877

Analysis Metbod: E351.4

Concentration Units: mg/L

Second Source ID: ICV-1122

Lab Name: CH2M HILL/LAB/CVO

Instrument Name: NONE

Initial Calibration ID: 112205TXN

Comments:

FORM II-B GEN CHEM.

Analyte Expected Found %D Q

Total Kjeldahl Nitrogen as N 13.6 13.7 0.7

- 1 4MT6012-19:45-92877-W



2A-WC

GENERAL CHEMISTRY CALIBRATION VERIFICATION DATA

SDG No.: E2877

Analysis Method: E351.4

Concentration Units: mg/L

Analytical Lot ID: 112205TXN

Lab Name: CH2M HILL/LAB/CVO

Instrument Name: NONE

Initial Calibration ID: 112205TKN

CCV #1 ID: CV1-1122 CCV #2 ID: CV2-1122 CCV #3 ID: CV3-1122

COMMENTS:

-52-
E351.4FORM I1-A GEN CHEM

Analyte Expected Found %D Q Expected Found %D 0 Expected Found ID Q

Total Kjeldahl Nitrogen as N 2 2.05 2.7 20 19.7 -1.6 200 182 -8.9

M6012m-11i-.45-=7-v



2A-wc ~ -

GENERAL CHEMISTRY CALIBRATION VERIFICATION DATA

SDG No.: E2877

Analysis Method: E351.4

Concentration Units: mg/L

Analytical Lot ID: 112205TKN

CCV #4 ID: CV4-1122

Lab Name: CH2M HILL/LAB/CVO

Instrument Name: NONE

Initial Calibration ID: 112205TKN

CCV #5 ID: CCV #6 ID:

COMMENTS:

FORM I-A GEN CHEM

Analyte Expected Found %D Q Expected Found %D Q Expected Found %D Q

Total Kjeldahl Nitrogen as N 20 19.1 -4.5

-53-
E351.4MT60123-19AS-E2877-W



3 -WC

SOIL GENERAL CHEMISTRY METHOD BLANK SUMMARY

SDG No.: E2877

Analysis Method: E351.4

Initial Cal ID: 112205TKN

Matrix: (Soil/Water) SOIL

Instrument: NONE

Field Sample ID:

SB1-1122

Lab Name: CH2M HILL/LAB/CVO

Lab Sample ID: SBI-1122

Date Analyzed: 11/22/05

Time Analyzed: 1316

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, MS, AND MSD:

COMMENTS:

ET 60123-145-82-77-W FORM III GEN CHEM

05

23

CLIENT LAB DATE TIME
SAMPLE ID SAMPLE ID ANALYZED ANALYZED

BS1S1122 B51S1122 11/22/05 1307
Ji0DV0 E287701 11/22/05 1433

E351.4

-54-



7-WC

GENERAL CHEMISTRY LABORATORY CONTROL SAMPLE

SDG No.: E2877

Analysis Method: E351.4

Initial Cal ID: 112205TKN

Matrix: (Soil/Water) SOIL

Instrument: NONE

Lab Name: CH2M HILL/LAB/CVO

LCS ID: BSlSl122

Date Analyzed: 11/22/05

Time Analyzed: 1307

Concentration Units: mg/kg

QC Limits
Analyte Expected Found %R %R Q

Total Kjeldahl Nitrogen as N 680 685 100.6 75-125

* Values outside of QC limits

Comments:

FORM VII GEN CHEM=T060124-09:41-E2G77-W



14-WC

GENERAL CHEMISTRY ANALYTICAL SEQUENCE

SDG No.: E2877 Lab Name: CH2M HILL/LAB/CVO

Analysis Method: E351.4

Instrument: NONE

Analytical Lot ID: 112205TKN

01
02'

03'
05
07
18
23
27

Lab Code: CVO

COMMENTS:

E3 51-46 6-FORM XIV GEN CHEM

CLIENT LAB DATE TIME
SAMPLE ID SAMPLE ID ANALYZED ANALYZED

CV1-1122 CV1-1122 11/22/05 1304
CVI-1122 CV2-1122 11/22/05 1304
ICV-1122 ICV-1122 11/22/05 1307
B3151122 BSS11122 11/22/05 1307
SB1-1122 SB1-1122 11/22/05 1316
CV3-1122 CV3-1122 11/22/05 1358
JODVO E287701 11/22/05 1433
CV4-1122 CV4-1122 11/22/05 1447

ET60123--19;45-=2977-W



MDL Study Report

0 CH2MHILL
. Ap$ saWnc etrto y

Analytical Method: E351.A Instunent ID: NONE
Matrix: Soil Concentration Units: mg/kg

Analysis Amt. Replicates Std.
Analyte Date Spiked 1 2 3 4 5 6 7 8 Dev. MDL

TotalKjeldahlNitrogen 03/17/05 100 100 109 113 103 101 116 99.8 6.66 21.0

-57-
E7DEOUO-i&MO-E2877-W

CH2M HILL
Applied Sciences Labortory (ASL)
2300 NW Walnut Blvd.
P.O. Box 428
Corvallis, OR 97330-0428
Telephone: 541-752-4271
Fax: 541-752-027601/19/06



TOC SOIL
METHOD SW9060

-58-



CASE NARRATIVE
TOC SOIL

CLIENT/PROJECT: Washington Closure Hanford

LABORATORY: CH2M HILL Applied Sciences Laboratory

LAB CODE: CVO

PROJECT NO.: 334247.AO.ZZ

SDG NO: E2877
LAB BATCH NO: E2877

L. RECEIPT
A. Date Received:

November 22, 2005

B. Sample Information:

LAB
SAMPLE ID

E287701

CLIENT
SAMPLE ID

JIODVO

SAMPLE
MATRIX

Soil

DATE
SAMPLED
11/21/2005

DATE
ANALYZED

12/12/2005

II. Holdine Times:
All holding times were met.

III. Analysis:

A. Calibration:
All acceptance criteria were met.

B. Blanks:
All acceptance criteria were met.

C. Matrix Spike Sample(s):
Analysis performed in accordance with standard operating procedure.

D. Duplicate Sample(s.
Analysis performed in accordance with standard

E. Lab Control Sample(s):
All acceptance criteria were met.

F. Other:
None.

IV. Documentation Exceptions:
None

operating procedure.

-59-



V. I certify that this data package is in compliance with the terms and conditions agreed to by the
client and CH2M HILL, both technically and for completeness, except for the conditions detailed
above. Release of the data contained in this hardcopy data package has been authorized by the
Laboratory Manager or designee, as verified by the following signature.

Reported By :.

Reviewed By : 4 ' t G

DATE: I - V-dS

DATE: Ml6l4

-60-



SAMPLE DATA SUMMARY
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lA-WC

GENERAL CHEMISTRY ANALYSIS DATA SHEET

Field Sample ID:

J.0DVO

SDG No.: E2877

Matrix: SOIL

Lab Name: CH2M HILL/LAB/CVO

Lab Sample ID: E287701

Date Received: 11/22/05

Sample Analysis Date
CAS No. Analyte MDL PQL Result Q Units DF Amount Method Analyzed

TOC Total Organic Carbon 110 110 7710 mg/kg 1 0.3164 G SW9060 12/12/05

FORM I GEN CHEMA0051229-16:29-2277-W -6 2-



1A-WC

GENERAL CHEMISTRY ANALYSIS DATA SHEET

Field Sample ID:

SB1-1212

SDG No.: E2877

Matrix: SOIL

Lab Name: CH2M HILL/LAB/CVO

Lab Sample ID: SB1-1212

Date Received: / /

Sample Analysis Date
CAS No. Analyte MDL PQL Result Q Units DF Amount Method Analyzed

TOC Total Organic Carbon 35.0 35.0 35.0 U mg/kg 1 1 G SW9060 12/12/05

FORM I GEN CHEM -63-an51229-16.29-32977-W



A vI

QC SUMMARY

-64-



2-WC -

GENERAL CHEMISTRY INITIAL CALIBRATION DATA

SDG No.: E2877 Lab Name: CH2M HILL/LAB/CVO

Analysis Method: SW9060

Instrument Name: TOC Skalar

Initial Calibration ID: 101405S1

Initial Calibration Date: 10/14/05 11:48

Concentration Units: mg/Kg

Std Resp Std Resp Std Resp Std Reap Std Resp Std Resp Std Resp
Analyte 1 1 2 2 3 3 4 4 5 S 6 6 7 7

Total Organic Carbon 100 737000 200 1600000 1000 6840000 4000 2.48E.7 8000 4.79E.7

AD031229-16:2092877 OFORM II GEN CHEM Sw n&



2-WC

GENERAL CHEMISTRY INITIAL CALIBRATION DATA

SDG No.: E2877

Analysis Method: SW9060

Instrument Name: TOC Skalar

Initial Calibration ID: 101405S1

Lab Name: CH2M HILL/LAB/CVO

Initial Calibration Date: 10/14/05 11:48

Concentration Units: mg/Kg

FORM II (Part 2) GEN CHEM SW s

Curve.

Analyte Type r Q
Total Organic Carbon LNR 0.9997

AD51229-16%29-CI2971-W



2B-WC

GENERAL CHEMISTRY SECOND SOURCE CALIBRATION VERIFICATION DATA

SDG No.: E2877

Analysis Method: SW9060

Concentration Units: mg/kg

Second Source ID: ICV-1014

Lab Name: CH2M HILL/LAB/CVO

Instrument Name: TOC Skalar

Initial Calibration ID: 101405S1

Coments:

FORM II-B GEN CHEMDM051230-08:40-f2877-w

Analyte Expected Found %D Q

Total Organic Carbon 6430 6680 3.9

9960



2A-WC

GENERAL CHEMISTRY CALIBRATION VERIFICATION DATA

SDG No.: E2877

Analysis Method: SW9060

Concentration Units: mg/kg

Analytical Lot ID: 121205TOCS2

CCV #1 ID: CV--1212

Lab Name: CH2M HILL/LAB/CVO

Instrument Nane: TOC Skalar

Initial Calibration ID: 101405S1

CCV #2 ID: CV2-1212 CCV #3 ID:

COMMENTS:

A05229-16!29-28O c-W

Analyte Expected Found %D Q Expected Found %D Q Expected Found %D Q
Total Organic Carbon 4000 3980 -0.6 4000 4200 5.1

-68-
SW9060FORM 11-A GEN CHEM



3-WC

SOIL GENERAL CHEMISTRY METHOD BLANK SUMMARY

SDG No.: E2877

Analysis Method: SW9060

Initial Cal ID: 101405S1

Matrix% (Soil/Water) SOIL

Instrument: TOC Skalar

Field Sample ID:

SBX-1212

Lab Name: CH2M HILL/LAB/CVO

Lab Sample ID: SBI-1212

Date Analyzed: 12/12/05

Time Analyzed: 1005

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, MS, AND MSD:

COMMENTS:

=5nf29-16! 29-=l877-W FORM III GEN CHEM SW9060

-69 -

02

07

CLIENT LAB DATE TIME
SAMPLE ID SAMPLE ID ANALYZED ANALYZED

ES1S1212 BSIS1212 12/12/05 0953
Ji0DVO E287701 12/12/05 1116



7-WC
GENERAL CHEMISTRY LABORATORY CONTROL SAMPLE

SDG No.: E2877

Analysis Method: SW9060

Initial Cal ID: 101405S1

Matrix; (Soil/Water) SOIL

Instrument: TOC Skalar

* Values outside of QC limits

Comments:

Lab Name: CH2M HILL/LAB/CVO

LCS ID: BS1S1212

Date Analyzed: 12/12/05

Time Analyzed: 0953

Concentration Units: mg/kg

FORM VII GEN CHEMAD051229-16:29-= B77-W

QC Limits
Analyte Expected Found %R %R Q

Total Organic Carbon 1000 877 87.6 80-120

_________________________________________________________________________________ _____________________________ -

-70-



14-WC

GENERAL CHEMISTRY ANALYTICAL SEQUENCE

SIG No.: E2877 Lab Name: CH2M HILL/LAB/CVO

Analysis Method: SW9060

Instrument: TOC Skalar

Analytical Lot ID: 101405S1

Lab Code: CVO

CLIENT LAB DATE TIME
SAMPLE ID SAMPLE ID ANALYZED ANALYZED

01 ICB-1014 ICB-1014 10/14/05 1046
02 LEVELl LEVEL 10/14/05 1148
03 LEVEL2 LEVEL2 10/14/05 1158
04 LEVEL3 LEVEL3 10/14/05 1208
05 LEVEL4 LEVEL4 10/14/05 1218
06 LEVELS LEVELS 10/14/05 1228
07 ICV-1014 ICV-1014 10/14/05 1252

COMMENTS:

FORM XIV GEN CHE1. SW9 Oe7IO $1229-17 OO-E2877-W



14-WC

GENERAL CHEMISTRY ANALYTICAL SEQUENCE

SDG No.: E2877

Analysis Method: SW9060

Instrument: TOC Skalar

Analytical Lot ID: 121205TOCS2

01
02
03
07
13

Lab Name: CH2M HILL/LAB/CVO

Lab Code: CVO

COMENTS:

FORM XIV GEN CHEMW051229-16 29-32877-W

CLIENT LAB DATE TIME
SAMPLE ID SAMPLE ID ANALYZED ANALYZED

CV1-1212 CVI-1212 12/12/05 0943
BS151212 BS1S1212 12/12/05 0953
SB1-1212 SB1-1212 12/12/05 1005
JODVO E287701 12/12/05 1116
CV2-1212 CV2-1212 12/12/05 1543

sW906072 -



MDL Study Report

, CH2MHILL
AppidsckatesLabor ory

Analytical Method: SW9060 Instrument ID: TOC Skalar

Matrix: Soil Concentration Units: mz/kg

Analysis Amt Replicates Std.
Analyte Date Spiked 1 2 3 4 5 6 7 8 Dev. MDL

Total Organic Carbon 08/17/05 140 31.0 14.4 8.89 29.4 32.4 27.1 6.37 113 35.0

-73-
ADO1229-M.29-E28l-W

CH2M HILL
Applied Sciences Labortory (ASL)
2300 NW Walnut Blvd.
P.O. Box 428
Corvallis, OR 97330-0428
Telephone: 541-752-4271
Fax: 541-752-027612129105



CHAIN OF CUSTODY/SHIPPING DOCUMENTS

-74-



Washington Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-051-11 Pas. I of -
Collector Comoany Contact Telephone No. Project Coordinator

L COLLOM JOAN KESSNER 375-4688 KESSNER, JH Price Code 8L Data Turnaround

Project Designation Samoline Location SAF No. Air Quality ] 45 Days
100 & 300 Am Component of the RCBRA - Incremental So Riparian Elevated-Site #3 Upriver 100-D RC-051

lee Chest No. Field Loebook No. COA Method of Shipment
EL-15% BESRAS6520

Shinned To Offaite Property No. Bill of Ladiu./Air Bili No.
CH2MHILL A060151

POSSIBLE SAMPLE HAZARDS/REMARKS

NONE Preservation . No

Special Handling and/or Storage Type of Container

NONE No. of Container(s)

Volume Ocog -4our e-r
See kcn,(1) is. SailPle

Special Tosicity
SAMPLE ANALYSIS shiM EL963t

Toxicit7
ASTM E2172

Sample No. Mtix Sample Date Sample Time 9-1 :1! | Ifl.|| !4!Ilr

J1DVO SOIL _t - .11 _ S (,O U 10 I

CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS Matrix
Re hedBy/Re vedFrom Da Reci yStor In Daetrine This cluin of custody form docunrns the ansferof bulk field collected soils to theCH2M Hill

- Corilis laboratory for inc-eminatl pqepmration and aliquoting,

i vedFror o a y N D (1) Pa4ice0S (ry Sieve)- D422; Moisture Content - D2216; TOC - 9060; pH (Soit) - 9D45; si-s.d

sh U! Nithogen by Kjcldahl - 351.2; Ainonia - 350.3; IC Anions - 300.0; Pecent Solids Wwge

Relioq ld By/Remo Fmm Da Received 6 toed In "A-r

Relinquished By/Renvewd Frown Dfate/e Received By/Stored In Da neT-Tn
Wj-Whe

Reinquished By/RcnvcdFrom De Received By/Stored in Doldffim: X.

Relinquished By/Remoed From Daterrime Received By'Stored In Daefrime

LABORATORY Recind By Title Date/rimr
SECTION

FINAL SAMPLE Disposal Method Disposed By DatctTime
DiSPOSfTION

B1I4I-EE-0 S/29/2005)



C'-"2-""HILL
Sample Receipt Record

Batch Number f Date received:
LIP

ClienlUProject E fa f
VERIFICATION OF SAM PLE CONDITIONS (verify all items) - HD = Client Hand delivered Samples

Observation YES NO
Radiological Screening for AFCEE
Were custody seals intact and on the outside of the cooler?

If yes, Where? Front_ Rear Lt Side Rt Side

Type of pacling material: Ice Blue Ice Bubble wrap

Was the Chain of Custody inside the cooler?
Was the Chain of Custody properly filled out?
Were the sample containers in good condition?

Containers supplied by ASL?
Any sample with <1/2 holding time remaining? If so contact LPM

Was there ice in the cooler? Enter temp. C
All VOCs free of air bubbles ?

If the answer to any of the questions above is NO, a Sample Receipt Exceptions Report Must be written.

VERIFICATION OF SAMPLE PRESERVATION (verify all preserved samples except HAAs. HANs and CH)
Sample Nutrients MetaLs pH Volatiles Cyanides TOC pH TOX pH Other(spelfy) NA

No pH <2 <2 pH <2 pH >12 <2 <2 . sowrs

2
3
4

7

15
11
12

19

14

2 A_ 
_ _ _ _ _ _ _ _ _

15
26

7 P

18 __________

19 ____ ____ ____

10 ____

1 _____ _____

122____
13 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _

24 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _

15 ____ ________

16 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

17OG____N ANpERFATOS EROREDB

18 _______ _/____s--__7:__

60101 0 OaThane

Pev I 1IA9 tr-cl r:r XIS -76-


